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Intense Magnetic Field 


FAINT STAR in the constellation 

Lacerta has the strongest magnetic 
field known in nature, according to recent 
observations by Horace W. Babcock at 
Mount Wilson and Palomar Observatories. 
His discovery was made with high-dis- 
persion polarized-light spectrograms taken 
with the 200-inch telescope. These show 
a pronounced Zeeman effect — a splitting 
of spectrum lines that occurs when light 
originates in a magnetic field. 

The star is No. 215,441 in the Henry 
Draper Catalogue, where its visual mag- 
nitude is given as 8.6 and spectral class 
as A0p. The last letter indicates that the 
spectrum is peculiar, which led Dr. Bab- 
cock to examine it for the magnetic effect. 
He procured 20 spectrograms between 
July 14, 1959, and June 13, 1960, all 
showing evidence for an unusually strong 
magnetic field of positive polarity. 

Several of the metallic lines, such as 
those of ionized titanium and chromium 
at 4163 and 4558 angstroms, respectively, 
were resolved into the fine components 
of the Zeeman pattern, permitting accu- 
rate measurement of the magnetic field 
strength involved. On four plates taken 
on successive nights from October 23rd to 
26th, in 1959, a value of 34,400 gauss was 
obtained for the magnetic field. This is 
about twice that of the strongest of the 
100 magnetic stars heretofore known. 
The earth’s field is a little less than one 
gauss, and the sun’s only slightly more. 

Lesser strengths found on other spectra 
indicate that the magnetic field of the 
Lacerta star changes markedly in an ir- 
regular fashion, sometimes being as low 
as about 12,000 gauss. The polarity re- 
mains positive, and Dr. Babcock believes 
that the star’s rotation and magnetic axes 
lie nearly in the line of sight. 

The radial velocity varies erratically, 
and the brightness alters by 0.15 magni- 
tude in a 9.5-day cycle, neither phenome- 
non being synchronized with the magnetic 
field variation. One spectral peculiarity is 
that the H and K lines of ionized calcium 
of this star appear to originate in a slowly 
expanding shell, located about 1.2 stellar 
radii above its surface. 

Dr. Babcock, writing in the November, 
1960, issue of the Astrophysical Journal, 
calls attention to another remarkable fea- 
ture of HD 215441. Inside a normal star, 
the weight of each layer is supported by 
gas pressure and radiation pressure. In 
this case, however, the magnetic forces are 
so great that they furnish the chief sup- 
port for the outer layers. He further be- 
lieves that the strong, fluctuating magnetic 
field causes the ejection of much material 
from the star. The amount of internal 
magnetic energy is probably at least equal 
to that of the total radiant energy it sends 
into space each 37 days. 
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Charting the Hidden Side of 


Y¥. WN: Lirsky, Sternberg Astronomical Institute, Moscow, U.S. S. R. 


S IS WELL KNOWN, on October 4, 
A 1959, the Soviet Union launched its 
third cosmic rocket, which orbited 
an automatic planetary station (APS). 
The latter followed an orbit around the 
moon and returned toward the earth. 
Photographing the surface of the other 
side of the moon was begun, by a special 
command, at 3:30 Universal time on Oc- 
tober 7th, at a distance of 65,200 kilo- 
meters from the moon’s center. 

The photographing ceased 40 minutes 
later, when the APS was 68,400 kilometers 
from the lunar center. The exposure 
times were changed automatically. The 
camera had two objectives, with focal 
lengths of 200 and 500 millimeters, pro- 
viding lunar images about 10 and 25 
millimeters in diameter. 

When a photograph had been made, 
the miniature camera developed, fixed, 
and dried the specially prepared 35-mm. 
film that was used to allow processing at 
a very high temperature. For televising to 
Earth, the negative image was converted 
into electric signals; the changes of the 
signals were determined by the change in 
the transparency of the negative along the 
scanning lines. 

To reduce the effect of noise, the sig- 
nals of the image were modulated before 
When received at 
terrestrial these signals 
stored on magnetic tape and then, after 
demodulation, were recorded on different 
types of apparatus. Here we mention 
only the photorecorders that reproduced 


being transmitted. 


stations, were 


FACING PICTURE: One of the 
Lunik III lunar photographs, televised 
to earth in October, 1959. To make its 
details clearer, the negative’s trans- 
mitted characteristics were subjected 
to an electronic filtration process that 
retained a limited range of intensities, 
then increased the contrasts within 
that range. (Cross section data: 
I = 0.70C, range of A = 0.60C.) North 
is toward the top. The large dark oval 
at the left is Mare Crisium; the con- 
spicuous dark spot at lower right is 
the newly discovered crater Tsiolkov- 
sky; at the extreme top can be seen 
large craters near the moon’s north 
pole. Illustrations with this article, un- 
less otherwise credited, are from “Atlas 
of the Opposite Side of the Moon,” by 
N. P. Barabashev, A. A. Mikhailov, 
and Y. N. Lipsky, Moscow, 1960. The 
text and catalogue of about 500 lunar 
features are being translated into Eng- 
lish by Richard Rodman of Harvard 
Observatory, and the entire volume 
will be published jointly in the near 
future by Interscience Publishers, Inc., 
and Sky Publishing Corporation. 


the images of the original APS negatives 
on 35-mm. film, and the magnetic record- 
ers that produced the image from mag- 
netic tape recordings. On the photo- 
recorders, the images were about 10 and 
25 millimeters in diameter, but were 10 
times larger on the magnetic recorders. 
The details of the transmission process 
have been reported in an atlas published 
by the U.S.S.R. Academy of Sciences. 
In Moscow, the Sternberg Astronomi- 
cal Institute, together with the Central 
Scientific Institute of Geodesy, Aerial 
Photography, and Cartography, analyzed 
all data obtained. These organizations 
developed methods for interpreting the 
details of the lunar photographs, com- 
piled a catalogue describing all recog- 
formations, measured their co- 
ordinates, calculated the cartographic 
projections, and drew up a final map. 
The photographs were studied simultane- 
ously and independently at the Pulkovo 
Observatory near Leningrad and at the 


nizable 


the Moon’ 


Kharkov State University Observatory. 

Interpreting the pictures involved two 
fundamental difficulties — the moon was 
almost full, as seen from the APS, and 
without exception all of the photographs 
had varying amounts of imperfections. 
\nyone who has examined full-moon pic- 
tures taken from ground observatories 
knows that it is extremely difficult to 
identify many familiar features. This is 
due to the lack of shadows and conse- 
quent loss of contrast. The density, size, 


*This is the text of an article by Dr. 
Lipsky in the U.S.S.R. Astronomical Jour- 
nal, 37, 1043-1052, 1960, ‘“‘A Method for 
Studying the Reverse Side of the Moon and 
Results Obtained.” The translation into 
English, by Richard M. Holden and Burton 
Hobson, has been freely edited by the staff 
of this magazine. It was translated for the 
Geophysics Research Directorate, Air Force 
Cambridge Research Laboratories by the 
American Meteorological Society, under con- 
tract AF19(604)6113. 











These numbered squares identify the fields of different negatives of the moon’s 
far side. The changes are due to the space probe’s varying orientation during 
the 40-minute interval while pictures were being taken. 
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The author’s photographs 1 and 2. The photographic masking technique described below was used to make these prints 
from photometric cross sections of negatives 29 and 31. At the left, contrasts are fairly normal, showing general features. 
At the right, contrasts are strong for bright regions. 


and location of the defects relative to 
the lunar surface’s image varied on dif- 
ferent exposures. Thus, by comparing the 


details on several negatives we were able 


to test their reality. 

We used various methods to bring out 
the details on the 
principal. ones are described here. 


The 


photographs. 


SUPERPOSITION OF NEGATIVES 
When several negatives of the same object, 
taken under identical conditions, are super- 
posed and viewed by transmitted light, the 
details on them become more clearly visible. 
But because the imperfections are randomly 
located on the different negatives they do 
not add up. This method made it possible 
to obtain exceptionally clear photographic 
images of the moon. In our case, the prob- 
lem was complicated by the fact that the 
interference took the form of rather 
bands, consisting of a large number 
of points of varied density. Hence, we 

modified the method as follows: 
film projectors were set up, 
different 
superimposed 


radio 
broad 


Three each 


containing a negative, and were 
used to project , 
turning the projectors properly, the edges of 
the lunar images could be made to coincide, 
and we could get the best possible coinci- 
dence of those features that were cleasly 
visible on all three negatives. These in- 
cluded Mare Humboldtianum, Mare Margi- 
nis, Mare Australe, the Moscow Sea, the 
Tsiolkovsky, and Geometric 


some negatives 


images. By 


crater others. 
distortions in 
pensated by tilting the projected images of 


were com- 
the moon. 


method, we were able to 
trace formations on a_ semi- 
transparent screen. We outlined reliably 


part of the boundary of Mare Smythii, dis- 


Using this 
individual 
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covered an apparently elevated light spot 
within the Moscow Sea, detected several 
formations to the northeast of the Soviet 
Range, and so forth. 

However, the interference bands on the 
negatives, located randomly with 
to the moon’s image, greatly lim- 
Furthermore, 


several 
respect 
ited the area free of clutter. 
the bands are not in the same direction on 
each negative, for while taking the pictures 
the APS slowly rotated around its axis. In 
regions where the interference bands inter- 
interpretation was 
possible. In some cases, 
difficult to use the tracing 
visual estimate was made of the actual dif- 
ference in contrast between the individual 
details. In any case, the aforementioned dis- 
turbances greatly limited use of the super- 
position method. 


completely im- 
when it became 
technique, a 


sected, 


PHOTOGRAPHIC MASKING 

Weak contrasts between neighboring re- 
gions On a negative can be intensified by 
using a photographic mask, when the maxi- 
mum contrast between the individual re- 
gions of the negative far exceeds the photo- 
graphic latitude of the printing paper being 
used. This condition occurred in the case 
of photographs of the far side of the moon. 
For example, in many negatives the regions 
of the Soviet Range, the crater Giordano 
Bruno, and areas north of it and northeast 
of the Moscow Sea, all differ sharply in 
density from Mare Crisium, Mare Foecundi- 
tatis, Mare Spumans, and the Sea of Dreams. 
At the same time, the contrast among the 
individual details within regions is 
very slight. In certain cases, intensification 
of the contrast was possible by printing on 
contrasty paper, but elsewhere the details 
were lost completely. 

The photographic masking method reduces 


these 


In this sketch, the ir- 
regular curve represents 
a density scan across a 
Lunik negative. A; and 
A; bound a photometric 
cross section of mid- 
level I, as explained 
in the text on page 136. 


extreme contrast between different regions 
of the negative without weakening the slight 
contrasts of features within these regions. 
Essentially, the method involves these steps. 

From a weak negative, we make a washed- 
out, indistinct positive on a transparent base, 
that is, a mask. The aim is to have the low- 
contrast fine details become indistinguish- 
able on the mask due to equalization of 
density, so we use low-contrast film with its 
emulsion placed several millimeters from the 
negative. After exposure, the mask is de- 
veloped until its range of densities is satis- 
factory. 

This range was selected by trial. When 
the mask was superimposed on the nega- 
tive and examined by transmitted light, 
the maximum contrast of the negative de- 
creased sharply; brightest places of the mask 
corresponded to the darkest places on the 
negative, and vice versa. When the relative 
densities of mask and negative are properly 
chosen, the density of the masked negative 
differs from a constant value by an amount 
proportional to the actual density variations 
of the region to be interpreted. 

By adjusting the focus of the image on 
the mask, the density differences of the 
masked negative can be reduced to ex- 
tremely small values. However, in this case, 
the negative and the mask must be made 
to coincide very accurately. We found the 
great number of defects often made it 
difficult to superimpose the two exactly and 
the combination became unclear. 

Photographs 1 and 2 given in the Atlas 
of the Opposite Side of the Moon were ob- 
tained by masking the photometric cross 
sections (to be discussed below) of the 
original negatives 29 and 31. Quite clear 
pictures of the moon’s far side were ob- 
tained in this way, but their maximum 
contrast is still very great. 

Thus, in photograph 2 (from 31) the 
maximum contrast is great between, on one 
hand, the regions southwest and northeast 
of Mare Humboldtianum, southwest of Mare 
Smythii, the Soviet Range, and, on the 
other hand, the environs of Mare Marginis, 
Mare Australe, and Mare Crisium. The 
northern edge of Moscow Sea and the 
southwestern part of Mare Marginis can be 
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This map of the moon’s far side was compiled from Lunik III ts ehateadoaiin Solid, dashed, and dotted outlines denote 
formations in the three categories: most, less, and least reliable, respectively. Features darker than their surroundings are 
shaded; if brighter, unshaded. Light dashed lines represent bright rays; the heavy broken line at lower right is the boundary 
of the still unobserved part of the moon. North is upward, and west longitude increases from the left. The region east 


of longitude 70° is from existing maps of the near side. From the 


seen Clearly in this picture, which is sharper 
in many details than the unmasked prints. 

In photograph 1, the maximum contrast 
also remained great, but the overall sharp- 
ness increased noticeably. It was easier to 
examine the outlines of the crater Jules 
Verne, the Sea of Dreams, individual details 
in Mare Australe, and the like. 

From our experience with the photo- 
graphic masking method, we became con- 
vinced that the slight contrasts on the nega- 
tives would have to be sharply increased if 
we were to detect most of the details. We 
did this in the following way. 


PHOTOMETRIC Cross SECTIONS 


This fruitful method consists of repeated 
intensification of the weak contrasts by elec- 
tronic techniques. This intensification was 
not performed simultaneously for the entire 
negative, but for chosen photometrically 
similar regions, whose densities fell between 
certain limits, as described below. The den- 
sities were matched to specific photometric 
“cross sections.” To insure full exploitation 
of the method, electronics specialists were 
assigned to the instruments that reproduced 
the far-side images of the moon from the 


March, 


“Astronomical Journal,” U.S.S.R. Academy of Sciences. 


magnetic tape recordings in the laboratory. 

When a recording was played back into 
one of the reproducing instruments, changes 
in the signal varied the density along the 
sweep line building up the image. For in- 
tensity calibration and to permit comparing 
different areas of the image, an auxiliary 
impulse, whose amplitude was kept strictly 
constant, was injected at the beginning of 
each sweep line. The value of this impulse, 
C, corresponded to the signal from the 
black part of the negative in the satellite. 
At the opposite extreme, the video signal 
that transmitted the background fog set the 
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zero level in the reproducing instrument. 

The values of these two video signals, one 
from the black and from the white 
portions of the negative, were the basis for 
estimating the relative densities of the nega- 
tive and the contrast of its details. The re- 
producing instrument could reconstruct all 
densities in the interval from zero to C, and 


one 


if a range of amplitudes being reproduced 
than this interval, it could 
In fact, the smaller the range 
into the 


was smaller 
be amplified. 
of amplitudes to be 
image in the instrument, the larger the al- 
lowable intensification factor, its maximum 
value being 100 in our apparatus. 

The photometric cross section corresponds 
to the amplitude AA = A: — Ai, 
expressed as a percentage of C. For example 

A, = 0.60C and 
admitted into the 
In this case, all 


converted 


interval 


only signals between 
A, = 0.65C might be 
instrument by its limiters. 
parts of the original negative 
values less than 60 per cent of C would be 


with signal 
reproduced as white, while those exceeding 
65 per cent of C would be black on the new 
Intensification of the contrast dif- 
ferences among details in the reproduced 
region could be 100 in this case. If AA were 
increased to the range between 0.50C and 
0.70C, however, the intensification factor 
would be correspondingly decreased 

When interpreting dense parts of a nega- 
tive, AA is selected at relatively high values 
of A, while for low-density regions small A 
The height J of the 
photometric section is defined as the 
average value of the interval of amplitudes 


negative 


numbers are used. 


cross 
recorded by the instrument, expressed in 
terms of C: 


I = Y2 (Ai + A: 


In some cases, AA must be expanded to 
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This rough key has been prepared by 
the editors of “Sky and Telescope” for 
major features in the pictures below. 


values close to C, and little amplification is 
possible. The photometric cross section from 
original negative 31, mentioned earlier, was 
obtained with J = 0.66C and AA = 0.60C, 
while for negative 29 both these values were 
0.63C. Thus, these photographs do not have 
much intensification, yet we can identify in 
them the clearest and largest formations on 
the opposite side of the moon the Moscow 
Sea, the craters Tsiolkovsky, Jules Verne, 
Mendeleev, Kurchatov, Lomonosov, and 


others. There are also many areas differing 


BSP stidbiuet oot 


ve 


ee oe 


in their reflecting properties, suggesting near- 
side photographs at the time of full moon, 
when most lunar details become diffuse 
bright or dark spots. 

EXAMINING THE REPRODUCTIONS 

On photographs 1 and 2 can be seen 
details located on the western part of 
the nearer lunar hemisphere, for example, 
the craters Endymion and Neper, Mare 
Crisium, and Mare Undarum. ‘These 
familiar features in the Lunik photo- 
graphs made it possible to orient the 
co-ordinate grid correctly and to deter- 
mine the latitudes and longitudes of the 
newly detected formations. Their identi- 
fication is a check on our accuracy in 
interpreting the photographs and_ in 
plotting the details on the map. 

Many limb objects, observed from the 
earth only with extreme foreshortening, 
were for the first time observed practi- 
cally without distortion. Among these 
are Mare Humboldtianum, Mare Smythii, 
Mare Marginis, and Mare Australe. 

Photograph 3 is a positive of the large- 
scale original negative 26, with J = 53 
per cent and AA = 71 per cent of the 
interval C. It shows clearly many details 
near Mare Crisium, Mare Marginis, Mare 
Smythii, and westward (toward increas- 
ing selenographic west longitude). Many 
small dark spots that suggest craters ap- 
pear in the region of Mare Australe, a 
number of them being located beyond 
longitude +90°. The central hill of the 
crater Neper is a little bright spot. 

This picture reveals more clearly than 


The author’s photographs 3 and 4, both from original negative 26. The former covers a wider photometric cross section, 
hence shows detail in certain areas that are blank in the latter. See key chart at the top of this page. 
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do the small-scale photographs 1 and 2 
the configurations of the four seas men- 
tioned above, but their outlines do not 
agree with the imperfect delineations fa- 
miliar to us. The bright rays coming 
from Giordano Bruno in the direction of 
the Soviet Range can be distinguished 
against the background of other objects; 
they appear to be analogous to the ray 
systems of craters Tycho and Kepler. 

Changes in the reflecting properties of 
different regions are interesting. Besides 
the many small bright formations in the 
lower left part of the photograph, we 
note extensive areas of similar albedo. 
In this picture and others, it seems that 
the average albedo of much of the far 
side of the exceeds that of the 
limb zone. 

However, a considerable number of 
objects in this photograph cannot be in 
terpreted. Vast regions located north- 
west and west of Mare Humboldtianum, 
north and west of Bruno, southwest of 
Mare Australe, and elsewhere are filled 
with details of small contrast differences. 
The region of the Soviet Range is almost 
a solid white area in which individual 
formations are practically indistinguish- 
able. Besides the imperfections affecting 
the entire negative, there are also black 
bands and spots near the right edge of 
the frame evidently defects in the 
emulsion of the original film. 

Photograph 4 shows a_ photometric 
cross section of original negative 26, made 
with J = 0.60C and AA = 0.55C. It dif- 


moon 


fers substantially from the preceding pic- 
tures. Much of the lunar surface’s in- 
tensity was outside the recorded interval 
and turned blank. The Soviet Range, 
an area adjacent to Bruno, and other 
sections appear as uniformly white fields. 
But some other details are sharper. 

In the upper left, between Mare Hum- 
boldtianum and Mare Marginis, many 
hitherto indistinguishable features show 
up. Certain small objects in this region 
also turned blank. Evidently, some of 
them are craters, appearing as white spots 
under the high solar illumination. The 
southwest and south boundaries of Mare 
Smythii gain greater contrast, and there 
are more details between there and Mare 
Australe, whose conspicuousness is im- 
proved. Most of Mare Australe is sub- 
stantially brighter than the interiors of 
Mare Smythii and Mare Marginis. The 
white spot on the west wall of Tsiolkov- 
sky is plainer. Another weak bright ray 
stretches northeast from the Soviet Range. 

Photograph 5 shows the next photo- 
metric cross section of the same negative 
26, made with J = 0.70C and AA = 0.10C. 
The intensification factor of 40 is greater 
than in the preceding cross section 
(photograph 4). In other words, the dif- 
ference in contrast of “gray” details, re- 
produced by signals whose amplitudes 
were from 65 to 75 per cent that of the 
auxiliary impulse, was intensified by al- 
most 40 times. Much of the hidden lunar 
surface had reflection coefficients smaller 
than recorded with A, = 


those areas 


0.65C. Thus, the maria Crisium, Spu- 
mans, Humboldtianum, Australe, Smythii, 
Marginis, and the craters Lomonosov, 
Joliot-Curie, Edison, and Maxwell dis- 
appeared or became very black. Some 
sections of the Soviet Range and the area 
near latitude +60° appeared very bright. 
This cross section was selected to 
facilitate interpretation of areas near 
Bruno and the Soviet Range that differed 
little from them in intensity. The photo- 
graphs reveal irregularities inside Bruno 
and show parts of its rim. Southwest of 
it a little white spot is visible, apparently 
an elevation. The bright area surround- 
ing this crater in the preceding cross sec- 
tion is now resolved into separate de- 
tails. At the photometric level of this 
cross section are recorded features in the 
area numbered 701 on the chart, at lati- 
tude +63° and longitude + 100°. 
Formation 666, at +-102°, is 
shaped somewhat like Mare Humboldti- 
anum, but did not appear in the earlier 
photometric cross sections. Now we can 
even note some structure inside it — a 
bright round patch near the eastern edge 
is clearly visible on the dark background. 
Since in this cross section all gray features 
(neither white nor black) differ in in- 
tensity by not more than 10 per cent, the 
light spot inside 666 nearly agrees in 
brightness with the surroundings of Bruno 
and with certain areas near the Soviet 
Range. Inside the dark object 687 (+ 53°, 
+-117°) small, bright spots are visible, 
Photograph 6 is still another cross sec- 


+ 56°, 


Photographs 5 and 6 both have high, narrow cross sections, so large expanses of fainter surface appear blank. Details 
of the Soviet Range (bright area right of center) are seen, although this area was featureless in some other views. 
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tion of the same negative, made with 
I = 0.60C and AA = 0.10C. Due to the 
reduction in value of J, compared with 
photograph 5, fairly extensive regions 
become white. The outlines of the 
bright. ray going from Bruno toward the 
Soviet Range and across the ring forma- 
tions 640 (+27°, +107°) and 639 (+25°, 
+109°) have become visible. Many de- 
tails are revealed in the region between 
latitudes +10° and +30° and longitudes 
+110° and +130° that were scarcely de- 
tectable in the other cross sections. A 
number of bright markings have appeared 
in the Soviet Range and to the south, 
while the outlines of Mare Humboldti- 
anum and of Tsiolkovsky and other cra- 
ters can be traced. 


RESULTS FROM THE PHOTOGRAPHS 


The photometric cross sections we have 
described are only a few examples of 
some 200 made from the original nega- 
tives. The program of electronic repro- 
duction was based on the photometric 
peculiarities of the regions to be inter- 
preted. Study of all the material revealed 
199 objects in the photographs taken by 
the APS on October 7, 1959. Of these, 
about 100 formations are observable from 
the earth, but many of their outlines and 
co-ordinates were obtained more pre- 
cisely than given on existing maps of the 
moon, 

All the formations recorded have been 
divided into three reliability categories. 
In Class I belong objects identified in 
photometric cross sections of three or 
more of the original negatives and which 
have distinct outlines. Their positions 
and shapes have been reliably established. 
This first category includes the 100 for- 
mations observable from the earth. 

Objects identified on cross sections of 
at least two original negatives, but with 
outlines that are not everywhere clear, 
belong in Class II. The accuracy of their 
outlines can be improved by future photo- 
graphs at other phases of the moon. 
Finally, formations appearing on _ the 
photometric cross sections of one original 
negative, or found on several negatives 
but with very indistinct contours, consti- 
tute Class III. 

Of the objects charted on the large 
map, 252 belong to the first category of 
reliability, 190 to the second, and 57 to 
the third. 

Let us examine a few of these objects 
in some detail, beginning with Mare 
Humboldtianum, which is centered at 
latitude +57°, longitude +80°. From 
Earth, this sea is observed at the very 
edge of the visible disk of the moon 
under favorable libration. Its outlines on 
existing maps are greatly distorted by 
perspective. On our pictures, it is a 
sharply bounded dark formation on a 
lighter background. Only in the west is 
a part of its edge less distinct. As viewed 
from the APS, with nearly full-moon il- 
lumination, the sea’s east part is darker, 
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gradually lightening to the west, where 
it approaches the brightness of its sur- 
roundings. A number of craters can be 
seen within it; they are darker in the 
eastern part. Mare Humboldtianum 
stretches 250 kilometers from north to 
south and 180 from east to west. 

The co-ordinates of the midpoint of 
Mare Marginis are +12°, +88°. It too 
is observable on the limb of the earth- 
ward disk only during favorable libration. 
On prints made from our original nega- 
tives and on their photometric cross 
sections, Mare Marginis appears as a 
light area with very sinuous boundaries. 
It is located between +8° and +18° 
latitude and +82° and +96° longitude. 
Inside it are a number of dark-floored 
craters. The region to the north, between 
latitudes +18° and +24°, longitudes 
+83° and +88°, has a different albedo 
and should not be included in Mare 


Marginis. The same remark applies to 
the area to the east of this sea, from 
+12° to +18°, between +76° and +81°. 


The area of the moon’s 
north pole, from a por- 
tion of photograph 23 
in the Moscow atlas. 
Several of the large 
polar craters mentioned 
in the text are clearly 
recognizable at the up- 
per right, and a por- 
tion of the Moscow Sea 
appears at lower right. 
Mare Humboldtianum 
is visible as a dusky 
patch at the left edge. 


The craterlike objects that form this 
region are brighter than the surface of 
the sea. The longest diameter of Mare 
Marginis is almost 450 kilometers (from 
+18°, +83° to +9°, +95°). It is some 
200 kilometers across in the direction 
from +10°, 4-81° to +16°, +92°. 

Mare Australe, centered in latitude 
—40°, longitude +95°, is only in part 
visible to terrestrial observers, even when 
the moon’s libration is the most favor- 
able. As revealed by our photometric 
cross sections, it is an extensive region 
of low albedo. Inside, this sea has many 
craters with dark floors. Its borders, now 
accurately charted for the first time, show 
it to be bounded by latitudes —33° and 
—59°, longitudes +70° and +111°. The 
outline, however, is quite irregular. Its 
darkest parts are symmetrical with respect 


to longitude +90°. In —40° lav.tude 
between longitudes +95° and +111”, the 
sea’s surface is brighter. On the north, 
west, and south, Mare Australe is sur- 
rounded by regions of high albedo. This 
huge sea is almost 1,000 kilometers 
across. 

The foregoing examples illustrate how 
many details on the moon’s western limb 
extend onto its normally invisible por- 
tion. Of even more interest are the 
formations wholly on the hidden side. 
Among these is the very dark Moscow Sea, 
located at +27°, +149°. It appears in 
all the photometric cross sections as a 
dark, slightly elongated feature on a light 
background. Its southern part protrudes 
to form Astronauts’ Bay. The brightness 
of Moscow Sea is not uniform, indicating 
a surface of varying elevation. Approxi- 
mately in its center there is a bright ob- 
ject resembling a small hill. From the 
cross sections of negative 29, we find the 
albedo of Moscow Sea to be higher than 
for Mare Smythii and Mare Marginis. 


This formation stretches almost 300 kilo- 
meters from northwest to southeast, and 
200 kilometers from west to east. 

A group of craters with very clear 
relief is located close to the north pole 
of the moon. When the APS photographs 
were made, the phase angle of the moon 
was about 17 degrees. Since the evening 
terminator was near these craters, the 
shadows of their walls were clearly visi- 
ble in the photographs. The crater num- 
bered 705 on the map, at latitude +88°, 
longitude + 120°, appears in the recon- 
structed pictures as bright on a gray 
background. Because the terminator was 
so close, the image of this crater is much 
like the usual view of craters in ordinary 
moon pictures. Wall and floor are both 
clearly evident, the wall appearing darker 
than the surrounding surface, which dif- 





fers little in albedo from the floor. The 
diameter is about 150 kilometers. 

Crater 725, at +85°, +175°, is another 
conspicuous member of the north polar 
group. A dark crater on a gray back- 
ground, it can be seen clearly in excel- 
lent relief near the evening terminator. 
The floor is darker than the environs. 
Its southeast wall has a lower albedo 
than the outside, but higher than that of 
the crater bottom. The wall shadow is 
clearly visible in the photographs, and 
the sunlit northwest rim appears as a 
bright curved arc. Greatly foreshortened, 
the crater appears about 180 kilometers 
long and 40 wide. The images of cra- 
ters 726 (+79°, +169°) and 729 (+77°, 
+170°) come out as sharply as those of 
705 and 725. 

Among the most noteworthy craters 
on the moon’s hidden side is Tsiolkovsky, 
at latitude —22°, longitude +131°. Its 
image shows up very well, even through 
defects, on all original negatives. The 
photometric cross sections made it possi- 
ble to clarify the quite complex structure 
of this formation. Its floor is distin- 
guished by low albedo, but is irregular in 
brightness. The surrounding surface is 
considerably lighter. Enclosing the en- 
tire formation is a broad wall, which is 
noticeably lighter in the west. There is 
also a brighter region on the north- 
western rim. In the southwestern part is 
a dark patch containing a bright spot. 
Centered on the floor is a light area with 
a bright core, evidently a hill. Between 
the hill and the north edge is a strip of 
higher albedo than the rest of the floor. 
From east to west, the diameter of Tsiol- 
kovsky is about 200 kilometers, and it ex- 
tends about 150 kilometers from north to 
south. 

The Soviet Range lies mainly in lati- 
tudes —5° to +9°, longitudes +118° 
to +124°. The general trend, inter- 
rupted in places, is toward the northeast, 
and there is a noticeable broadening near 
the moon’s equator. The range’s bright- 
ness is that of mountainous regions on 
the moon’s near side. On the original 
negatives, the Soviet Range is a region of 
slightly varying high density. High 
photometric cross sections made it possi- 
ble to recognize the structure of this 
formation. 

A decrease in albedo is noted along 
the range’s southwestern part, and the 
southern section is resolved into indi- 
vidual bright details. Light areas are 
also noted in the northern portions. Ob- 
viously, the entire formation is hilly, 
consisting of many individual uplifts. 
Che heights of individual peaks should be 
measurable on future photographs taken 
when the Soviet Range is near the termi- 
nator. 

It is natural to include objects 399 
(—8°, +122°), 412 (+18°, +112°), and 
113 (+14°, +115°) in the Soviet Range, 
since they resemble it in both structure 
and albedo. This would make the total 


extent of the mountain chain almost 
1,000 kilometers. 

On our map, Giordano Bruno, at lati- 
tude + 36°, longitude + 103°, is numbered 
699. This is one of the brightest crater- 
like formations on the moon’s far side, 
appearing only in very high photometric 
cross sections, while its surroundings also 
have a very high coefficient of reflection. 
A system of bright rays diverging from 
Bruno is clearly seen, one ray being 
traced toward the Soviet 
Range across formations 640 (+27°, 
+107°) and 639 (+25°, +109°). 

We have described here only a few of 
the important objects on the moon’s 
hidden side. Study of all our data leads 
to the following general conclusions. 

The two hemispheres of the moon are 
unlike in that there are no extensive 
depressions on the far side like Oceanus 
Procellarum and Mare Imbrium on the 
near side. Most of the latter two seems 
more than 2,000 meters lower than the 
general level. [See contour map on page 
84 of last month’s Sky AND TELESCOPE.| 
There are no such large basins on the 
far side. Although the combined area of 
the Moscow Sea and the Sea of Dreams 
about matches Mare Imbrium, the former 
are probably quite shallow. This remark 
particularly applies to the Sea of Dreams, 


very readily 


whose albedo, judging from a large num- 
ber of photometric cross sections, differs 
little from that of many parts of the 
adjacent surface. The assumption that 
there is an extensive lowland on the 
moon’s opposite side near the western 
limb, continuing the belt of the seas, was 
not verified. 

Formations on the farther hemisphere 
are not different in nature from those on 
the visible side. The presence of crater 
images in the photographs is beyond any 
doubt. The photometric cross sections of 
all the original negatives make it obvious 
that regions rich in bright craters occupy 
a large part of the hitherto unobserved 
side. We have also mentioned the 
ray systems and mountain ranges. 

Left uncharted by the Lunik cameras is 
a sizable part of the moon’s surface that 
is located beyond the eastern limb as 
seen from the earth. When new photo- 
graphs of the moon are taken from space, 
at other phase angles and from other 
directions, our newly won information 
should be supplemented and made more 
accurate. 

The author wishes to thank his col- 
leagues at the Sternberg Astronomical 
Institute, L. A. Bondarenko, K. I. 
Degtiareva, and A. I. Goina, for their 
assistance in this work. 





Q. How many professional observa- 
tories are there in the world? 

A. The American Ephemeris for 1961 
lists 315 observatories and 27 additional 


radio installations. A number of them 
are field stations, and some are private 
observatories operated by advanced ama- 
teurs. 

Q. When did the path of a total or an- 
nular eclipse of the sun last cross Florida? 

A. There was a total eclipse visible 
from Florida on June 8, 1918, and an 
annular one on April 7, 1940. Floridians 
will see their next total eclipse on March 
7, 1970. 

Q. Does Neptune’s outer satellite, 
Nereid, move in a retrograde orbit? 

A. No; it moves from west to 
around Neptune, in the opposite direc- 
tion from the inner satellite, Triton. 
Nereid’s orbit, however, is the most 
strongly elliptical one known for any 
natural satellite, the eccentricity being 
0.75. The distance between this moon 
and its primary ranges from one to 
six million miles. 


east 


Q. What characteristics of a camera or 
telescope determine the exposure time in 
photographing point sources of light, such 
as stars, compared with extended objects, 
such as the moon or a nebula? 

A. All the light from a star can be 
focused to one small spot on a photo- 
graphic plate, so the exposure depends 
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on the telescope aperture. A 6-inch tele- 
scope requires only about a quarter the 
exposure time of a 3-inch, as it gathers 
four times as much light. For an extended 
object, however, surface brightness rather 
than total light is the determining factor, 
and the exposure depends on focal ratio. 
A 3-inch f£/6 telescope (18-inch focus) will 
be just as fast as a 6-inch £/6 (36-inch 
focus), but the picture scale will be twice 
as large in the latter case. 

Q. How can I find the day of the week 
for a date such as November 11, 1918, if 
no calendar is available? 

A. One method is to divide the Julian 
day number of the date by seven. The 
remainder indicates the day of the week, 
0 for Monday, 1 for Tuesday, and so 
forth. The Julian day numbers are a 
consecutive count of days from January I, 
4713 B.c., and can be found from con- 
version tables in the American Ephemeris 
(for example on pages 445-47 of the vol- 
ume for 1961). Thus, November 11, 1918, 
at Greenwich noon was the commence- 
ment of JD 2,421,909. This number is 
exactly divisible by seven, hence Armistice 
Day was a Monday. 

Q. What is a zenith telescope? 

A. It is a visual instrument for deter- 
mining latitude by measurement of the 
difference in zenith distances of two 
stars, one passing north of the zenith, the 
other south. The zenith telescope con- 
sists of a small refractor attached to a 
vertical column, and fitted with an eye- 
piece micrometer and very delicate spirit 
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Computed paths of the 
three best-known run- 
away stars diverge from 
a small area in Orion. 
The space velocities of 
the stars are: AE Auri- 
gae, 106; Mu Columbae, 
123; and 53 Arietis, 59 
kilometers per second. 
Diagram from “Meyers 
Handbuch iiber das 
Weltall,” 1960. 








DRIAAN BLAAUW, who is director 
A of the Kapteyn Institute at Gro- 
ningen University, Netherlands, has 
introduced the term runaway stars to 
identify a small class of very hot stars of 
spectral types O and early B with un- 
usually rapid space motions. They are 
massive young objects of stellar Popu- 
lation I, but do not have any striking 
spectroscopic features that would set 
them apart from slower moving stars of 
similar spectral types. The vast majority 
of O and B stars have radial velocities 
of the order of 10 kilometers per second, 
whereas the runaways range between 30 
and 100. 

These Population I objects are not to 
be confused with the ordinary so-called 
high-velocity stars. The latter are very 
old members of Population II, such as 
the RR Lyrae variables, whose galactic 
orbits are not confined to the central 
plane of the Milky Way. Because they 
do not partake of the rapid rotation of 
the spiral arms around the system’s center, 
they appear to be falling behind with 
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great speed — hence the term high-ve- 
locity stars. 

Blaauw has shown that any simple sta- 
tistical law describing the velocity distri- 
bution of O and B stars moving slower 
than 30 kilometers per second fails to fit 
the numbers of the faster stars. Hence, 
the runaways appear to represent a dis- 
tinct class whose kinematical properties 
differ from those of slower early-type 
stars. 

The most famous runaway stars are AE 
Aurigae, Mu Columbae, and 53 Arietis, 
whose spectral types are O9, BO, and B2, 
respectively. All three are at about the 
same distance from us as the Orion stellar 
association and the great Orion nebula. 
They seem to have escaped from the as- 
sociation, Mu Columbae about two mil- 
lion years ago, AE Aurigae three million, 
and 53 Arietis nearly five million years 
ago. 

Recently Blaauw collected the _ best 
available data for more than a dozen 
other rapidly moving O and B stars, and 
showed that most of them probably 
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originated in stellar associations, from 
which they were expelled with relatively 
high speeds. On the assumption that 
these stars have moved at constant rates, 
he computed their kinematical ages by 
dividing their space velocities into their 
present distances from the parent as- 
sociations. 

A few years ago, it seemed reasonable 
to identify the kinematical age of a runa- 
way star with the evolutionary age of 
the group from which it came. V. A. 
Ambarzumian and Blaauw had _inde- 
pendently demonstrated that several stel- 
lar associations are, in fact, expanding. 
Many astronomers believed that all mem- 
bers of an association had equal ages. It 
followed from this viewpoint that, as an 
association was disrupted by the attrac- 
tions of other stars and of the Milky Way 
as a whole, the runaway stars were simply 
those that at the start had acquired the 
fastest motions. Therefore, they traveled 
farthest from the original center of the 
group. 

However, a new and different hypothe- 
sis was presented by Blaauw in August, 
1960, at the international summer session 
for astronomers at Nyerode Castle in the 
Netherlands. He had noticed that al- 
though runaway stars do not differ spec- 
troscopically from low-velocity O and B 
objects, there are two very important 
Statistical differences. 

First, the presently known runaways 
are all single — none is known to be a 
spectroscopic or visual binary — whereas 
about half of all ordinary O and B stars 
are binary systems. Second, among the 
runaways, stars of type O are about 10 
times as common relative to type B as 
they are among low-velocity O5 to B5 
stars. 

To explain these facts, Blaauw pro- 
poses that the runaway stars originated in 
massive binary systems whose heavier com- 
ponents exploded as supernovae a million 
or more years ago. This is an independ- 
ent formulation of a hypothesis advo- 
cated by F. Zwicky in 1957. 


*Operated by the Associated Universities, Inc., 
under contract with the National Science Foundation. 





Imagine that the heavier component 
of a binary could be suddenly annihilated. 
Its companion would no longer be re- 
strained to move in a circular or ellipti- 
cal orbit, but would fly off at a tangent, 
traveling through space along a straight 
line with the speed it had in its orbit 
before being released. 

Of course, the sudden 
could not be complete, since only a very 
small fraction of the primary’s mass is 
convertible into radiation. Suppose, how- 
that the heavier component ex- 


annihilation 


ever, 


ploded as a supernova, expelling most of 


its mass as an expanding shell of gas. 
\s long as this shell had a radius smaller 
than the binary orbit, the motion of the 
companion would remain essentially un- 
altered. After the shell had become con- 
siderably larger than the orbit, its gravi- 
tational effect on the companion would 
be zero. The latter would then be mov- 
ing much faster than the escape velocity 
associated with the remaining fragment 
of the primary star. Under these circum- 
stances, the companion would move away 
along a nearly straight line, with a ve- 
locity somewhat smaller than it had in 
orbit originally. 

For this process to work, the supernova 
shell must be propelled outward fast 
enough to reach the secondary’s orbit 
within about half the 
binary’s orbital period. This requirement 
places rather stringent conditions on the 
properties of the binary. Since the time 
scale of a supernova outburst is of the 
order of weeks or even months, the origi- 
nal binary cannot have a period of only 
a few days. It must be a wide pair of 
very massive stars whose orbital period is 


a time less than 


some few years. 

Blaauw has detailed 
tions of a variety of possible cases, show- 
ing that the mass of the primary before 
the explosion must have been between 100 
and 1,000 suns. The following example 
is representative. that before 
becoming a supernova the primary had a 
mass of 250 suns, while the secondary 
(the star that is to become a runaway) 
had 25. A astronomical 
units between the stars would require a 
period of 5.4 years. If the supernova 
blew away nine-tenths of its mass during 
three months, the secondary would be 
released with a speed of 90 kilometers 
per second. 

The very large masses Blaauw attributes 
to the primaries of his hypothetical bi- 
naries are well in excess of any we have 
observed in spectroscopic binaries. He 
therefore suggests that these peculiar, 
very massive primaries are highly un- 
stable objects; they, and perhaps even the 
secondaries, have not yet fully contracted 
to become main-sequence stars. Hence he 
prefers to call the components proto- 
primaries and protosecondaries. 

There are two varieties of supernovae, 
as R. Minkowski pointed out in 1940. 
Type I are more luminous, at maximum 


made computa- 


Suppose 


distance of 20 


attaining a photographic absolute magni- 
tude of about —15}, while Type II 
reaches about —13}. Only in the second 
kind is as much as nine-tenths of the 
star’s original mass expelled. Hence the 
supernovae envisioned by Blaauw’s hy- 
pothesis would be of Type II, occurring 
in associations at least as often as runa- 
way produced. Since three 
runaways are known to be related to the 
Orion association, at least three super- 
novae have exploded in the system during 
the past few million years, if the theory 
is correct. Blaauw suggests that some 
of the faint nebulous filaments observed 
by E. E. Barnard and E. P. Hubble to 
cover the constellation of Orion may be 
remnants of these supernovae. 

M. Savedoff has argued that a single 
supernova explosion in Orion would not 
be sufficient to provide the amount of 
mass and momentum contained in the 
Barnard-Hubble nebulosities, as found 
by T. K. Menon in 1958 with Harvard’s 
60-foot radio telescope. This difficulty 
may be removed if, as Blaauw suggests, 
supernovae are occurring in the Orion 
association at the rate of perhaps one in 
a million years. 

He believes that these explosions would 
produce shock waves in the dense ionized 
portions of the Orion nebula, these 
waves traveling about 10 kilometers per 
second and traversing 10 parsecs in a 
million years. Hence the state of the mo- 
tions in the Orion nebula may be largely 


Stars are 


governed by such shock waves, as was 
also suggested by O. C. Wilson and his 
coworkers in 1959. A somewhat similar 
interpretation of the shock waves in the 
Orion nebula has been deduced by S. 
von Hoerner at the National Radio 
Astronomy Observatory. 

An interesting sidelight to Blaauw’s 
discussion is provided by the association 
I Persei, which is connected with the fa- 
mous Perseus Double Cluster. This as- 
sociation is strikingly free of absorption 
or emission nebulosities. At the same 
time, the group contains many early-type 
supergiants, suggesting. that conditions 
have been favorable for the formation of 
stars of large mass. The Dutch astronomer 
suggests that as many as 15 runaway 
stars may have escaped from this associa- 
tion since its origin. He believes that 
the succession of expanding shells from 
the supernovae could have swept the re- 
maining diffuse material from the associ- 
ation, leaving it composed of stars only, 
without gas and dust. 

One runaway star, Zeta Ophiuchi, is 
believed to have escaped from the II 
Scorpii association about a million years 
ago. There may have been earlier runa- 
ways from that group that are no longer 
identifiable. Blaauw offers the interesting 
conjecture that the long, dark lanes in 
the vicinity of Rho Ophiuchi were 
caused by the outflow of matter from 
supernova outbursts in that part of the 
Milky Way. 


This five-hour exposure by F. E. Ross shows the wreath of nebulosity which 


envelops nearly all of Orion. 


The Great Nebula is just below center, with 


the overexposed belt stars above it. Yerkes Observatory photograph. 
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OBSERVING THE SATELLITES 


SoLip-FvE! 
LAUNCHER 


First 
SATELLITI 


£ Ber “SCOUT” rocket system is sched- 
uled to become the first all-solid-fuel 
United States’ 
space fleet. It is designed to lift into orbit 
modest payloads for the National Aero- 
nautics and Space Administration, or for 


otner 


saiellite launcher in the 


nations in co-operative programs 
for which Scouts will be made available. 
Under the general name Blue Scout, a 
series of adaptations of this vehicle are 
being applied by the U.S. Air Force to 
one of its research programs. 

For a satellite that will orbit 350 miles 
above the earth, the Scout can handle a 
payload weight of 150 pounds. This figure 
becomes only 50 pounds if the probe 
package is to be hurled into a high tra- 
jectory, say out to 10,000 miles. While the 
system will thus be the weakest of NASA’s 
boosters, it will also be the least expensive. 
The cost of making the entire vehicle, 
exclusive of payload, has been estimated 
at about three-quarters of a million dol- 
lars — less than a third of the compa- 
rable figure for the cheapest liquid-fueled 
launcher. These estimates do not include 


the highly expensive developmental work. 

Prior to the Scout 
NASA's orbital shots were conducted from 
Cape Canaveral, Florida, and the only 
United States fo 
launching satellites was centered at Van- 
denberg Air Force Base. Now there is a 
facility for firing the Scout rocket at Wal 
lops Island in Virginia, where the Shotput 
inflation (for the Echo balloons) 

\ Scout launching 
constructed, having a 


program, all of 


other region in the 


tests 


were carried out. 


tower has been 
boom for erecting the first two 


and platforms for upper-stage installations 


stages, 


and checkouts. 

Unlike its liquid-fuel cousins, Scout is 
ordinarily tipped a few degrees from the 
vertical when it is fired, being launched 
directly from the boom on the tower. The 
entire rocket 72 feet 
long and weighs 18.3 tons. Another NASA 
facility in Virginia, Langley Research Cen- 
ter, supervised development of the system. 
Each stage is derived from earlier solid- 
fuel rockets and is named for a bright 
Star. 

Algol, the first stage, stands some 30 feet 
high and is 40 inches in diameter. It is 
our largest operational solid-fuel missile, 


assembly is about 


an adaptation of a test unit originally de- 
signed for the Polaris program. Four fins 
at the base of Algol stabilize the initial 
phase of the flight. The firing orientation 
is controlled by servo-mechanical adjust- 
ment of four molybdenum vanes immersed 
in the rushing stream of hot exhaust gases. 
These 36-pound deflectors measure less 
than nine by nine inches; of course, they 
are effective only during powered flight, 
which lasts 44 seconds at about 115,000 
pounds of thrust. During the 25-second 
coasting period that typically follows im- 
mediately thereafter, the flight orientation 
is controlled by four hinged tips of the 
vehicle’s fins. 

When the second stage, called Castor, 
fires, the empty Algol casing is blasted 
away. Castor is an enlarged Sergeant 
rocket, 20 feet by 30 inches, which for 
burning time gives 50,000 
pounds of thrust. Its flight is stabilized 
by hydrogen peroxide jets that develop 
600 pounds briefly for orienting the ve- 
hicle in pitch and yaw; small jets control 
roll. 

Antares, the third stage, is a 10-foot by 
30-inch enlargement of the fourth stage, 
Altair. When the former ignites, usually 
after five seconds of coasting, the second 
stage and the aerodynamic shields fall 
away. During the next 40 seconds, Antares 


a 4l-second 


Technicians at Langley Research Center test the instruments and guidance controls on the four-stage Scout satellite 
launcher. Its payload, the Baby Echo balloon, may be seen tightly folded in its canister at the right-hand end of the 
rocket complex. The four stages are individually transported to the launching site, where final assembly takes place. 
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These pictures show the first and third Scout vehicles to be tested. Prior to firing, the Scout stands erect in its tower, sur- 

rounded by the swinging platforms which provide access to its higher stages. At launching, the boom supports the rocket 

at an angle of about five degrees, as shown at the left. Clouds of smoke accompany the firing (right). All pictures with 
this article are courtesy National Aeronautics and Space Administration. 


produces about 13,600 pounds of thrust, 
while hydrogen peroxide jets control its 
orientation. Some of the jets are very 
tiny and operate when there is a long 
coasting period after burnout. In a typi- 
cal orbital shot, this phase may exceed 
seven minutes. 

The guidance package for the entire 
vehicle is carried in the upper end of the 
third stage. It includes gyros, accelerome- 
ters, timers, and a preset programme! 
that chiefly determines the pitch angle at 
which each step in the chain of events is 
conducted. 

After the coasting period, three small 
rockets fastened to a turntable cause the 
fourth stage and payload to rotate about 
160 times a minute. Then the Altair, a 
six-foot by 18-inch rocket, fires to provide 
the final acceleration, for 44 seconds at 
3,000 pounds of thrust. This solid-fuel 
motor was known earlier as the X-248. 
Originally designed to be the third stage 
of Vanguard, it was later used in the Able 
vehicle and still is a part of the Delta 
configuration. Lightweight plastic is used 
throughout its construction. 


Che entire Scout assembly has been 
launched only three On July 1, 
1960, in a high-trajectory shot, ignition 
of Altair was prevented by ground com- 


mand of the range safety officer, partly 


times. 


as a result of an erroneous radar indica- 
tion that the vehicle had veered off course. 
On October 4th last year, the first suc- 
cessful four-stage flight carried as high as 
3,500 miles, and engineering data were ob- 
tained. The first orbital attempt, on De- 
cember 4, 1960, ended in failure when the 
second stage did not ignite. The same kind 
of payload is being readied for a similar 
attempt, scheduled for mid-February. 


Tue Scour RESEARCH PROGRAM 
HILE the 
ings will be 

vehicle performance, scientific 

will also be carried. A 12-foot inflatable 
balloon, inevitably dubbed Baby Echo, 
is presently planned for the next orbital 

Iwice in earlier programs, and 


next few Scout launch- 
made chiefly to test 
payloads 


attempt. 
once before in the Scout series, there have 
launch _bal- 
im 


been unsuccessful efforts to 


loons of this size in order to obtain 
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proved atmospheric drag measurements. 

When the density of the upper air is to 
be inferred from the rate of change of a 
satellite’s period, a spherical shape is ad- 
vantageous, for the drag effect is the same 
regardless of how the satellite turns in 
space. A balloon offers the further gain of 
having both very light weight (14 pounds 
in this case) and large cross section. Its 
orbital period will be highly sensitive to 
the atmosphere’s density near its perigee, 
which is expected to be initially about 
110 miles. At the plamned apogee of 
around 1,270 miles, the drag effect will 
be insignificant in comparison. 

For rigidity, the balloon is being made 
of two 0.0005-inch Mylar layers alternately 
laminated with two aluminum sheets of 
the same thickness. The added stiffness 
requires an ejection bellows to release 
the balloon from its and a 
small tank of nitrogen is needed to pro- 
inflating pressure of 


canister, 


duce a 
about half a pound per square inch. 
Four groups of solar cells, each of 70 


tempor ary 


units, are arranged on the balloon’s sur 


face at the corners of a tetrahedron, to 
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collect energy for miniature storage bat- 
teries and a radio inside the satellite. 
The antenna for this tracking transmitter 
was made by dividing the aluminum foil 
into two hemispheres. Fifteen milliwatts 
of power will be continuously broadcast 
at the new Minitrack frequency, 136 
megacycles. 

About a sixth of the area of the outer 
aluminum skin is covered by polka dots 
of white epoxy paint. The purpose of 
this pattern is to control the temperature 
of the interior. Inasmuch as a 12-foot 
specular sphere reflects the sun from a 
spot only 0.3 inch in diameter, ground 
observers may see unusual variations of 
the satellite’s brightness. Sometimes the 
sun’s entire specular reflection will be 
masked by a one- or two-inch painted 
spot, and only the faint scattered light 
from many other polka dots will reach 
the observer. These moments of relative 
darkness will alternate quasi-periodically 
with sustained bright flashes, at a rate 
determined by the balloon’s rotation and 
other geometric factors. Photographs may 
well show this effect. 

If the intended orbit is attained, the 
12-foot sphere will brighten to magnitude 
2.9 when closest to a ground observer, 
and fade to magnitude 7.5 when seen 
near the horizon at apogee — provided 
the specular reflectivity is 80 per cent. 

Another Scout payload soon to be 
launched should provide information on 
the penetration of structures by meteor- 
ites. Beer-can-size pressurized chambers, 
160 in number, and other types of mete- 
Also, 


electron 


orite detectors will be compared. 
high-altitude 
density are being planned. 


measurements of 


* 
mee 5 Lal 
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This sketch shows how a 12-foot bal- 
loon, such as one of those pictured 
below, and its associated equipment 
are packed in the nose section of the 
Scout rocket. When placed in orbit, 
changes in the balloon’s motion 
around the earth will be used for cal- 
culating upper-air densities. 


Perhaps a year from now payloads de- 
signed by other nations (Canada, Great 
Britain, Japan) will be carried aloft by 
\merican boosters, including the Scout. 
Various polar-orbiting flights are being 
considered. The Air Force has adopted 
the basic Scout vehicle for a program 
called Hyper-Environmental Test System 
609A, in which engineering data for fu- 
ture missions will be acquired. These 
launchings, some of them orbital attempts, 
will be made from Cape Canaveral. 


These are two of the Mylar-aluminum balloons that are to be launched by 

the Scout solid-fuel rocket from Wallops Island, Virginia. Two sizes of 

epoxy-paint polka dots for temperature control have been applied to the 
nearer sphere. An insulating divider girdles the sphere above the stand. 
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Samos II 


N JANUARY 3lst at about 20:35 
Universal time, the U. S. Air Force 
launched an experimental satellite in 
the Project Samos series, whose purpose is 
the testing of reconnaissance-instrument 
components. This first successful shot 
used an Atlas-Agena combination and 
was made from the Naval Missile Facility, 
Point Arguello, California, adjacent to 
Vandenberg Air Force Base. The firing 
took place on the evening of the third 
anniversary of the United States’ first 
successful satellite launching — Explorer I. 
Samos II has received the designation 
1961a. According to early information 
released by the Air Force's ballistic mis- 
sile division, it is traveling in a near-polar 
orbit with perigee and apogee heights of 
300 and 350 miles, respectively, and a 
revolution period of about 95 minutes. 
MARSHALL MELIN 
Research Station for Satellite Observation 
P. O. Box 4, Cambridge 38, Mass. 





F. J. M. STRATTON 


An English astrophysicist who was an 
outstanding organizer of international co- 
operation in astronomy, F. J. M. Stratton 
died last September 2nd at the age of 78. 
A native of Birmingham, he had a bril- 
liant career as a student at Cambridge 
University and later as professor of astro- 
physics there and director of its solar 
observatory. 

Nova spectra had a particular fascina- 
tion for him. His pioneer investigation 
of the spectrum of Nova Geminorum 1912 
began a series of publications that added 
greatly to knowledge of these extraordi- 
nary stars. Stratton was among the first 
to apply modern physics to the interpre- 
tation of astronomical spectra. His book, 
Astronomical Physics, which appeared in 
1925, provided a lucid and concise guide 
for a generation of astrophysicists. One 
indication of his scientific stature is the 
fact that the first two volumes of Vistas in 
Astronomy (1955, 1956) were prepared in 
his honor. 

Stratton was secretary of the Interna- 
tional Astronomical Union from 1925 to 
1935, his efforts contributing greatly to 
the growth and effectiveness of this world 
organization. The secretaryship was only 
one of the many honors that came to him. 
He was also president of the Royal Astro- 
nomical Society, a fellow of the Royal 
Society, and general secretary of the In- 
ternational Council of Scientific Unions 
for 15 years beginning in 1937. During 
World War I he was a lieutenant colonel 
in the Royal Engineers, winning the Dis- 
tinguished Service Order, and in 1940-45 
served in the Royal Corps of Signals. 

The last large-scale meeting that Dr. 
Stratton attended was the Moscow gather- 
ing of the IAU in 1958, when he was 76 
years old. A picture of him taken there 
is on page 165 of this issue. 





Fast-Moving 


Disturbances 


on the Sun 


G. E. Moreton, Solar Observatory, 


Lockheed Aircraft Corporation 


a solar observing station in the 

Hollywood Hills section of Los An- 
geles, California. There the sun is con- 
tinually photographed to record solar 
flares and related phenomena. Exposures 
are made at 10-second intervals. An ex- 
cellent observing environment is _ pro- 
vided by the same condition causing local 
smog; the temperature inversion that caps 
the Los Angeles basin and inhibits air 
flow provides a stable atmosphere. The 
freedom from convection results in pro- 
longed periods of good seeing. 

The pictures are taken in red light, 
through a birefringent filter that trans- 
mits a half-angstrom band at the wave 
length of the hydrogen-alpha line in the 
solar spectrum. Chromospheric features 
such as flares, prominences, and filaments 
(prominences seen in absorption against 
the solar disk) are not visible in an ordi- 
nary telescope because of their faintness 
in relation to the intense radiation of 
the photosphere. The narrow-band filter 
excludes this bright background and al- 
lows detection of those features radiating 
hydrogen light. Operating in the long 
wave length region of the spectrum, com- 
bined with the narrow passband, also sig- 


ey YEARS AGO Lockheed opened 
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Lockheed Solar Observatory, 1,500 feet above sea level, ,uses the original 


Climax 3-inch coronagraph, lent by High Altitude Observatory. 
electric guidance system is located above the main tube. 
with a ventilated floor, minimizes convection currents. 


The photo- 
An open-air platform, 
All photographs with 


this article are from Lockheed Aircraft Corp., Burbank, California. 


nificantly reduces light scattered by smog 
particles. 

The solar image, 
photographed on 


0.7 inch across, is 
200-foot lengths of 
special 35-mm. film. Each roll of the time- 
lapse film contains about 3,100 solar 
images. For routine inspection and meas- 
urement of the negatives, we use a film 
viewer that magnifies the solar disk to 
11 inches in diameter. Unusual events 
noticed in the inspection are prepared 
for further study by copying the record on 
16-mm. positive film and projecting it to 
give a five-foot image. Viewed at about 
25 frames per second, this film reveals in- 


teresting changes in flares, and has en- 


231150 
ey ’ ee as baat 


fad fits : 


2313:10 


A high-speed disturbance racing across the face of the sun was associated with 

a September 7, 1960, flare. These prints, on a scale of about 105,000 kilo- 

meters per centimeter, were made by superimposing previously exposed posi- 
tives over negatives of the flare to accentuate moving features. 


March, 


abled us to detect fast, faint motions that 
often cannot be recognized by routine 
scanning of the original negatives. 

The most significant result of our re- 
search has been the detection of extensive 
wavelike disturbances directly initiated 
by ‘solar flares. In 11 events studied to 
date, these disturbances propagate ove! 
great distances across the solar disk, with 
average speeds of about 1,000 kilometers 
per second. 

The flares triggering such disturbances 
show a distinct “explosive” development. 
Following the initial brightening, the in- 
tensity increases sharply, and the lumi- 
nous borders expand outward at several 
hundred kilometers per second. 

As a direct consequence, distant fila- 
ments, often as far as 600,000 to 700,000 
kilometers from the flare site, undergo 
temporary fading or disappearance. Out- 
standing examples of such activation oc- 
curred on July 15-16, 1959.2 A large, ap- 
parently stable filament abruptly began 
to change, was completely invisible for 
less than two minutes and then, just as 
suddenly, reappeared in its original form. 
Che filament underwent this change on 
two occasions, both following an explosive 
flare. 

The rapid time-lapse photography al- 
lows us to time filament changes and the 
sharp onset of the explosive phase to 
within +10 seconds. The distance from 
the flare to the filament, divided by the 
time interval between the explosive phase 
and the activation, yields an average 
speed for the traveling disturbance. The 
rates of propagation found in this way 


‘R. Grant Athay, Science, 132, 707, 1960. 
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are consistently about | 1,000 kilometers 
per second. 

Since January, 1960, routine observa- 
tions have been made with the filter pass- 
band displaced about 0.5 angstrom from 
the Ha-line center. <As_ the flare-dis- 
turbance activates the filament, 
Doppler shifts broaden the line profile. 
These changes in the width give in- 
creased contrast between the absorption 
feature and the disk background. Also, 
direct detection of the disturbance is aided 


random 


by the random motions within it, or by 
turbulence in the chromospheric back- 
ground as the disturbance passes. 

These techniques have resulted in the 
first direct photographs of the broad, 
wavelike disturbances directly initiated 
by explosive flares. The velocities of the 
inferred from 
filament activations, are confirmed by our 
direct measurements. 

The noteworthy event occurred 
June 25, 1960, and is seen in the series of 
pictures on the facing page. They were 
selected from 360 exposures made during 


disturbances, previously 


most 


a one-hour period. Slow expansion of an 
absorption feature that preceded the flare 
is shown in A, B, D, E. The absorption 
was not visible at the Hz-line 
in C. The flare itself, of 
importance 2+-, begins at 20:39 Universal 
time, between B and C. The main flare- 
disturbance starts to spread from the flare 
at 20:45:40, and is faintly visible as a 
slight background change on J. The pic 
tures on. this taken at 10-second 
intervals beginning 20:45:50, reveal the 


feature 
center, as seen 


page, 


feature’s quick development. ‘This set was 
made by superimposing a positive en- 
largement taken prior to the flare over 
negative enlargements made at the times 
shown. Any static formations in the field 
should be this 
technique, accentuating that 
have moved or altered in appearance. 
Later, in the full-page series, the sud- 
den distant dark filaments 
is quite evident. Filaments in one frame 
are weak or invisible in preceding and 
following frames, for example, M and N. 
\t least six filaments were activated du 
ing this complex event. Some underwent 


nearly canceled out by 
markings 


activation of 


change more than once, suggesting the 


FACING PICTURE: A portion of 
the sun, seen in light from the wing 
of the hydrogen-alpha line, shows 
events associated with flare activity 
around a small sunspot on June 25, 
1960. As a disturbance travels outward 
from the flare, it causes filaments at 
great distances to become temporarily 
darker. The Universal times follow: 
4. 20:27:30 B. 20:37:00 C. 20:40:00 
D. 20:40:10 E. 20:42:40 F. 20:43:00 
G. 20:44:00 H. 20:45:20 I. 20:46:00 
J. 20:46:10 K. 20:47:40 L. 20:50:00 
M. 20:53:40 N. 20:57:00 O. 21:03:20 
P. 21:13:00. Frames C and I show 
the region’s appearance at the center 
of the hydrogen-alpha line. In these 
pictures, one centimeter corresponds to 
about 90,000 kilometers. 


ERAS 


2046:20 _ 


Universal times are marked on these positive-negative prints of a flare on 
June 25, 1960. The scale is about 100,000 kilometers per centimeter. 


passage of slower components of the main 
disturbance. 

Still photographs give only a hint of 
extent of the When 
viewed by ciné projection, features not 


the true event. 
noticeable on single frames become easily 
visible by virtue of their motion. In the 
case of this event, projection reveals a 
broad diffuse cloud, slightly darker than 
the chromospheric background, — that 
erupted over one-half of a solar radius. 
Direct measurements by 16-mm._ projec- 
tion confirm the velocities that had been 
found by timing the filament activations. 
One disturbance has a 
velocity of more than 2,500 kilometers 


element of the 


per second. 

The prints on page 145 show another 
well-observed event on September 7, 
1960, with the onset marked by an ex- 
plosive flare of 1+. The 
spreading of the feature outward from the 
Measurements yield a 


importance 
flare is obvious. 
velocity of 1,100 kilometers per second, 
with an uncertainty of 50. 

Interpretation of these remarkable 
phenomena provides an interesting prob- 
lem for solar investigators. Our observa- 
tions do not allow a direct distinction 
to be made between a moving cloud of 
material traveling disturbance 
such as a shock wave. However, the fol- 
lowing evidence is offered in favor of the 


and a 


particle-cloud concept: 


1. ‘The observed disturbances move in 
well-defined directions, suggesting a 
plasma cloud guided by local mag- 
netic fields. 


Geomagnetic storms, aurorae, and 
slow-drift solar radio bursts are 
thought to be caused by fiare-ejected 
particle clouds. The velocities of 
these clouds, inferred by a variety 
of indirect methods, are of the sarne 
magnitude as these new flare-initi- 
ated features. 

R. Grant Athay, of the High Alti- 
tude Observatory, and the author 
have devised a theoretical explana- 
tion for the abrupt change and dis- 
appearance of filaments.* Our theo- 
ry, in which a discrete cloud of solar 
plasma impinges on the filaments, 
fits the observations quantitatively 
as well as qualitatively. 

In some cases the flare disturbance 
appears to avoid or be deflected by 
small bright patches in the chromo- 
spheric background (see the Sep- 
tember 7th picture at 23:13:00) 
J. M. Malville, High Altitude Ob- 
servatory, suggests that such patches 
be areas of strong magnetic- 
field intensity,’ in which case the 
observed deflection could be an 
cloud reflected by these 


may 


ionized 
regions. 
These new observations may represent 
the first direct evidence of solar corpuscu- 
lar streams, and may be of importance in 
and - solar-terrestrial 


interpreting solar 


phenomena. 


"R. Grant Athay and G. E. 
Astrophysical Journal, in press. 
“J. M. Malville and G. E. Moreton, Nature, 


in press. 


Moreton, 
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AMERICAN ASTRONOMERS 


REPORT 


Here are highlights of some papers presented at the 107th meeting of the American Astronomical Society at 
New York City, December 28-31, 1960. Technical abstracts will appear in the Astronomical Journal. 


First True Radio Star? 

In an unscheduled paper, Allan R. 
Sandage, Mount Wilson and Palomar Ob- 
servatories, described a 16th-magnitude 
object in Triangulum that appears to be 
the first case where strong radio emission 
originates from an optically observed 
star. It was found in the course of the 
survey now being conducted at the radio 
observatory of California Institute of 
Technology to obtain very precise posi- 
tions of radio sources. Twin 90-foot 
parabolic antennas, movable to various 
positions along a huge cross formed by a 
pair of tracks, are used for this work. 

Thomas A. Matthews first determined 
a six-times more accurate position for the 
source 3C48 than had hitherto been 
established at Cambridge University in 
England. The world’s largest steerable 
paraboloid, the Jodrell Bank 250-foot 
radio telescope, had set the source's 
diameter at less than four seconds of arc. 

At 96 megacycles, the Caltech instru- 
ments gave a radio flux intensity of 
21.3 x 10° watt per square meter per 
cycle per second, while in England values 
of 50 and 43 were found at 159 and 178 
megacycles, respectively. So strong a flux 
from such a small area led Dr. Matthews 
to suggest that the 200-inch telescope be 
used to search for an optical object in the 
same place in the sky. 

Dr. Sandage, in a recent 90-minute ex- 
posure, found a star at the precise po- 
sition. It is accompanied by a faintly 
luminous nebulosity measuring about five 
by 12 seconds of arc. The star is at right 
ascension 1" 34™ 51*, declination + 32° 
54’.2 (1950 co-ordinates), just where the 


radio source is located, so there is practi- 
cally no doubt that the two are the same. 

Spectrograms taken by Jesse L. Green- 
stein and Guido Munch of Caltech, and 
by Dr. Sandage, show a combination of 
strong emission and absorption lines un- 
like that of any other star known. The 
star or its gaseous envelope contains 
ionized calcium, ionized and _ neutral 
helium, and possibly oxygen ionized many 
times. The spectrum shows no hydrogen, 
the main constituent of all normal stars. 

Since the distance of 3C-48 is unknown, 
there is a remote possibility that it may 
be a very distant galaxy of stars; but 
there is general agreement among the 
astronomers concerned that it is a rela- 
tively nearby star with most peculiar 
properties. It could be a supernova rem- 
nant. The radio output may be intrinsi- 
cally 10 million times stronger than the 
sun's. 

If the star were surrounded by high- 
energy electrons traveling in a magnetic 
field at near the velocity of light, the 
resulting synchrotron radiation would 
produce both its light and the radio en- 
ergy. Despite its yellow color, the star is 
unusually bright in the ultraviolet region 
of the spectrum, an indication of synchro- 
tron radiation. 


Radio Observations 
of a Planetary Nebula 


During the past four years, several ob- 
servatories have attempted to detect radio 
emission from planetary nebulae. The 
first definite success was recently achieved 
by University of Michigan astronomers 
A. H. Barrett, W. E. Howard, and F. T. 





T 





The tendency of the 
members of the Coma 
cluster to be irregularly 
distributed is shown in 
this plot by F. Zwicky. 
In the central part, the 
average distance  be- 
tween galaxies is only 
about a tenth as great 
as in the general field 
of the sky around the 
cluster. Taken from the 
“Astrophysical Journal.” 
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Haddock, in measuring radiation from 
NGC 6543. This planetary, at right 
ascension 17° 58™.8, declination +66° 
38’ (1950 co-ordinates), is one of the 
brightest in the sky and remarkable for 
its seemingly helical structure. 

For their 3.45-centimeter (8,700 mega- 
cycles per second) measurements, the 
Michigan team used the 85-foot Portage 
Lake radio telescope equipped with a 
ruby maser developed by M. E. Bair, J. J. 
Cook, and L. G. Cross. On two occa- 
sions the nebula was observed by the 
drift-curve method, in which the antenna 
was pointed just west of the object, which 
was then allowed to drift through the 
antenna beam. On two other dates, the 
antenna was alternately pointed toward 
the nebula and away from it. 

These observations demonstrated the 
existence of a radio source agreeing in 
position with the nebula, and having di- 
mensions considerably smaller than the 
antenna beam-width of 6} minutes of arc. 
A radio flux of 4.0 x 10°" watt per square 
meter per cycle per second was indicated 
by the antenna temperature of 0.034° 
Kelvin. 

This is a considerably weaker source 
than predicted. From the properties of 
NGC 6543, determined by optical ob- 
servations, the Michigan astronomers had 
computed an expected antenna tempera- 
ture of 0.074° K. A second calculation, 
based on data furnished by Donald E. 
Osterbrock, gave 0.135° K. Both predic- 
tions depend on an idealized model of the 
planetary, whose assumed distance of 
1,100 parsecs is uncertain. 

Recently Thomas A. Matthews has ob- 
served NGC 6543 at a wave length of 31.2 
centimeters, using a 90-foot telescope of 
California Institute of Technology. He 
finds an antenna temperature consistent 
with the Osterbrock prediction. 

On the other hand, microwave measure- 
ments of NGC 6543 that agree with the 
Michigan results have been made by 
Roger Lynds at the National Radio As- 
tronomy Observatory. 


Clustering of Galaxies 


Photographs taken with wide-angle 
telescopes show that the distribution of 
galaxies over the sky is distinctly non- 
uniform. Most astronomers believe that 
this is due to a tendency of galaxies to 
occur in clusters. This belief was criti- 
cally weighed in a paper presented by 
Sidney van den Bergh, David Dunlap 
Observatory, University of Toronto. 

He raised the question: Is a cluster of 
galaxies an indivisible unit, or divisible 
into subclusters? Furthermore, are clus- 
ters of galaxies the largest aggregations of 





matter, or parts of still larger organiza- 
tions? 

Several lines of evidence against the 
clusters being basic units were advanced 
by the Canadian astronomer. He first 
called attention to the local group of 
galaxies (including our Milky Way, the 
Magellanic Clouds, the great spirals M31 
and M33, and a dozen or more nearby 
systems). Often the local group has been 
regarded as forming a small cluster, but 
its members tend to occur in clumps of 
twos and threes, indicating subsystems. 

Dr. van den Bergh also pointed out 
that the surface distribution of galaxies 
in the famous Virgo cluster is quite ir- 
regular. His recent study of radial ve- 
locities in the Virgo cluster shows that 
it contains stable binary and multiple 
systems. 

Another well-known cluster of galaxies, 
that in Coma, seems to have a rather 
smooth structure, on a simple examina- 
tion of photographs. But Dr. van den 
Bergh has applied a more searching test. 
On pictures taken with the 48-inch Palo- 
mar Schmidt telescope, he measured the 
apparent separations among more than 
100 galaxies near the core of the Coma 
system. Then he made similar measure- 
ments for a synthetic cluster whose mem- 
bers had the same radial distribution as 
in the Coma cluster, but whose directions 
from the center were purely random. 

The test showed that small projected 
separations were more frequent in the 
actual cluster than in the synthetic one. 
This result implies that subclusters occur 
in the Coma system. They would be at 
225,000 light-years across. if the 
distance is of the order of 200 million 
light-years. However, as Dr. van den 
Bergh comments, this apparent subcluster- 
ing might also be due to an incorrect 
choice for the cluster center, or to the 
existence of one or more small back- 
ground clusters. 

Although the Coma cluster seems to be 
an isolated unit, there is growing evi- 
dence that the clusters in general are not 


least 


This Lick Observatory contour map indicates galaxy distribution in parts of 
Serpens, Bootes, and Virgo. The cloud at the upper left contains over 1,200 
counted members in 20 square degrees; below center is a complex of 2,800. 


randomly spread over the sky, but have 
a tendency toward clumping. In 1958, 
George O. Abell, University of California, 
studied the distribution of 2,712 clusters 
of galaxies, demonstrating the existence of 
superclusters. At Lick Observatory, C. D. 
Shane and C, A. Wirtanen compiled con- 
tour maps from their counts of galaxies, 
showing many clouds consisting of one or 
more major clusters surrounded by lesser 
ones. 

In the sky chart below, the Canadian 
astronomer has plotted the rich clusters 
from the Abell catalogue that are so 
distant their red shifts approximate 50,000 
kilometers per second. The arrangement 
is distinctly nonuniform, and inhomoge- 
neities as large as 20 degrees in angular 
size are indicated. This pattern is not 
due to patchy absorbing clouds within 
our own Milky Way masking distant 
galaxies, Dr. van den Bergh argues. For 
example, the richest areas do not coincide 
with those in plots of somewhat less 
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The galactic longitudes and latitudes of rich and very distant clusters of 
galaxies have been plotted here by Sidney van den Bergh, from data by George 
O. Abell. Below latitude 425° Milky Way dust clouds affect the counts. 
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distant clusters. He therefore believes 
that the indications of superclusters are 
real and not merely apparent. 


Water Vapor on Mars 

All spectroscopic searches for water 
vapor in the atmosphere of Mars have 
been negative, and lead to the conclusion 
that there cannot be more than 0.035 
gram of water above each square centi- 
meter of tie planet’s surface. Carl Sagan, 
of the University of California, reported 
recent calculations on the problem. 

It has long been known that the ob- 
served surface temperature of Mars is 
about 30 degrees centigrade higher than 
would result from the sun shining on an 
airless planet at its distance. The amount 
of this greenhouse effect depends on the 
abundance of carbon dioxide and water 
vapor in the Martian atmosphere, and 
upon the infrared emissivity of the sur- 
face. Since the quantity of carbon di- 
oxide is known from observation, and 
since the emissivity can be estimated with- 
in narrow limits, Dr. Sagan deduced that 
there is between 0.02 and 0.002 gram of 
water over each square centimeter. 

He was able to make a second evalua- 
tion from the vapor pressure of water at 
the edges of the polar caps, where ice is 
subliming to vapor. This method gives 
about 0.01 gram per unit area. 

Dr. Sagan concludes that the Martian 
water vapor could be measured directly 
if the sensitivity of present infrared 
spectroscopic methods were improved 
about 10 times, which might be possible 
if the observations were made high above 
the earth’s surface. 

He points out that such very low water 
vapor contents do not preclude life on 
Mars. There are terrestrial organisms 
(obligate halophiles) that fill their entire 
H,O requirements from the moisture that 
collects on a crystal of salt. 
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GETTING ACQUAINTED WITH 


THE ASTEROIDS 


A’ OBSERVATORIES where long 
exposure sky photographs are taken 
with large, wide-field telescopes, the nega 
black 


lines amidst the host of round star images 


tives often show one or more short 
[hese are trails of minor planets or aster- 
oids, whose motion during an exposure 
of several hours has caused their images 
to be elongated. 

Like the nine principal planets, the 
asteroids are in orbital motion around the 
sun; most of them follow paths between 
those of Mars and Jupiter, with periods 
of the order of But 
944 Hidalgo, when farthest from the sun, 


four or five years. 
is as remote as Saturn, while 1566 Icarus 
at perihelion comes well inside the orbit 
of Mercury. Most of the have 
orbits more strongly elliptical than those 
of the principal planets, and with higher 


asteroids 


inclinations to the central plane of the 
solar system. 

Che minor planets are diminutive bod- 
ies. The largest, 1 Ceres, one of the very 
few: that show disks in even the largest 
telescopes, is only about 460 miles in di 
Some discoveries, charac 


imeter recent 


terized as ‘“‘mountains torn loose,” are less 
than a mile in diameter. The total num 
ber of asteroids is enormous, nearly 100,000 
being bright enough to be photographed 


with the 100-inch Mount Wilson reflector. 


1,600 or so have been 
thoroughly enough observed to permit re- 
liable orbit calculations, from which posi- 


tions can be predicted several years in ad 


However, a scant 


vance. Only members of this select group 
have been assigned individual names and 
serial numbers. 

Photoelectric measurements have shown 
that many minor planets undergo small 
brightness oscillations, with periods of a 
few hours. Evidently these are irregularly 
shaped bodies in rapid axial rotation. In 
general, this variability is too small to be 
conveniently studied by visual methods, 
but 433 Eros sometimes changes as much 
1931, 


when Eros passed only 16 million miles 


as two magnitudes as it rotates. In 


from the earth, its elongated shape was 
seen by W. van den Bos and W. Finsen 
with the 26-inch refractor of Union Ob- 
Africa. The brightness 
will be an 


servatory in South 


changes of Eros interesting 
subject for observation when this minor 
planet makes its next close approach to 
the earth in 1975. 

Only one of the 


comes bright enough at times to be visible 


asteroids, 4 Vesta, be 


unaided eye under ordinary cit 


For example, at its opposi 


to the 
cumstances. 
tion last July it attained a visual magni 
Several dozen can be 


tude of about 5.6. 


observed with small amateur telescopes, 


On June 26, 1949, with the new 48-inch Schmidt telescope of Palomar Observ- 
atory, Walter Baade took a one-hour exposure of the sky near Antares. Cen- 
tered in this eight-times enlargement of his plate is the long trail of a fast- 
moving body. Later named Icarus, it has the smallest known asteroid orbit, its 
perihelion distance being only 17 million miles and its aphelion 183 million 


miles. 


Mount Wilson and Palomar Observatories photograph. 


Robert S. 


Richardson tells Icarus’ story in “Sky and Telescope,” September, 1949. 
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ASTRAEA 


© 


The sizes of the first six asteroids 
to be discovered are compared with 
the moon (diameter 2,160 miles). All 
asteroid dimensions are only approxi- 
mate, and the sizes of most can be 
gauged only from their brightnesses. 


appearing as starlike objects, identifiable 
only by their motion or with the aid of 
suitable star charts. Locating an asteroid 
from the predictions given in this maga- 
zine and tracking it from night to night 
make an interesting amateur project. 

The practical observing problem may 
be illustrated by the case of Vesta. This 
asteroid revolves around the sun in an 
orbit 2.4 times the diameter of the earth’s 
orbit, in a period of 3.6 years. Thus Vesta 
is much the earth, and hence 
brighter, around the date of its opposi 
tion, when the earth is between the aster- 
oid and the sun, than around the date of 
conjunction, when Vesta is on the far side 
of the sun. The interval from 
one opposition to the next is 165 months. 

This March 16th, Ves.a is in conjunc- 
tion with the sun, at visual magnitude 
8.1. Thereafter the asteroid moves east- 
ward in the morning sky, gradually bright- 
ening. On October 1, 1961, when Vesta 
is magnitude 7.0, its apparent motion 
changes from eastward (direct) to west- 
ward (retrograde), as the earth begins to 
overtake it. Opposition, at magnitude 6.6, 
occurs on November 19th, and retrograde 
motion continues until January 8, 1962, 
when Vesta, then in the evening sky, re- 
sumes its eastward course among the stars. 
Finally, on July 13th of next year, this 
minor planet will again be in conjunction 
with the sun. 

The predicted positions of Vesta are 
published in the American Ephemeris for 
every month, except when the minor 
planet is too near the sun in the sky. This 
is also true of Ceres, Juno, and Pallas, 
which with Vesta were the first asteroids 
discovered, at the beginning of the 19th 
century. Because it is so bright, Vesta is 
easily identified by plotting its ephemeris 
co-ordinates in a star atlas such as the 
Skalnate Pleso, which shows all stars as 
faint as magnitude 7%. 


nearer 


average 








oh 





The changes in two asteroids’ apparent motions, from direct to retrograde 

and back again, are illustrated here for Pallas (opposition September 7, 1961) 

and Juno (opposition 11 days later). Their positions at 10-day intervals this 
year are plotted on the Skalnate Pleso “Atlas of the Heavens.” 


Fainter asteroids, down to about mag- 
nitude 10, can be picked up with the aid 
of the Bonner Durchmusterung atlas. The 
Atlas Eclipticalis, with stars to magnitude 
9.0, is also especially useful. Asteroid 
ephemerides (except for the first four) are 
usually published only for a month or two 
before and after opposition, when these 
objects are brightest and best to observe. 

How does the observer locate an asteroid 
that is fainter than the limit of available 
charts? When he plots the predicted place 
on a map, and points his telescope to that 
place in the heavens, he will see a number 
of stars, any one of which may be the 
minor planet. It will be recognizable only 
by its motion. The average asteroid, near 
the date of opposition, is retrograding by 
about 12 minutes of arc per day. This 
corresponds to a decrease in right ascen- 
sion about two seconds of time per hour. 

A simple micrometer, to be used with an 
equatorially mounted telescope, is easily 
made for detecting this drift. It is merely 
a disk of glass or transparent plastic, 
marked with a cross heavy enough to be 
visible against the sky without artificial 
illumination when it is placed in the focal 
plane of the telescope. (A white cross can 
be drawn on black paper and _ photo- 
graphed, the film or plate being cut out 
and fitted into the telescope.) 

When this micrometer is used, it is 


placed so that both cross and stars are 
simultaneously in sharp focus. The cross 
is rotated until, after careful trial and 
error, a star runs along one of its arms 
when the telescope is stationary. Then 
the other arm is exactly north and south. 

Choose any convenient star in the as- 
teroid’s field as a reference object. Then, 
with the telescope stationary, allow this 
star and the suspected minor planet to 
drift behind the north-south arm, deter- 
mining the time interval between the 
transits with a stop watch. This gives a 
measure of the difference in right ascen- 
sion. Do this for all the stars that might 
turn out to be the desired asteroid, re- 
cording the intervals on a sketch map of 
the field. 

These operations are repeated an hour 
or two later. If the observations have 
been carefully made, one of the suspects 
will reveal itself as the asteroid through 
a change in its time interval. 

Photography can also serve. Asteroid 
trails are not easy for amateurs to photo- 
graph, as an exposure of several hours is 
required with a long-focus instrument 
guided with extreme precision. Instead, 
it is far more convenient to take two 
shorter exposures a night or two apart. 
The negatives are then superimposed and 
searched with a magnifying glass in order 
to find which image has shifted. 
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Another procedure is to photograph the 
star field, with an exposure that will show 
stars about as faint as the telescope reveals 
visually, and then make an enlarged print. 
On a later night, this print can be com- 
pared star for star with the sky, and the 
minor planet will be recognized visually 
as an interloper in the field. 

Hitherto, asteroid observing has been a 
comparatively neglected amateur activity. 
Anyone who takes it up may be able to 
suggest novel methods of study. 





_ LETTERS 


On page 412 of the May, 1960, issue of 
Sky AND TELESCOPE, it is stated that a new 
satellite nomenclature is being recom- 
mended by the Committee on Space Re- 
search. I gather that all satellites, space- 
craft, lunar probes, planetary explorers, 
and vehicles placed into heliocentric orbits 
are to receive Greek letter designations. 

Rather than merely giving consecutive 
letters within a year, I would suggest that 
reference be made to the body around 
which the man-made probe or satellite 
finally revolves. Thus, we might have 
such designations as Terra 1965a, Luna 
19652, Sol 19654, Mars 1965a, and the 
like. As the heavens receive more and 
more earth-launched hardware, this would 
help us to know quickly what happened 
to each object. 

F. I. ORDWAY, III 
3423 Lookout Dr., S. E. 
Huntsville, Ala. 
Sir: 

With great pleasure I have read the 
very interesting article, “How Can We 
Detect Radio Transmissions from Distant 
Planetary Systems?” by Frank D. Drake, 
in your January, 1960, issue, but with as- 
tonishment I noticed my name mentioned. 

The article refers to my papers con- 
cerning the fact that life will thrive only 
on planets at such distances from their 
star that the temperature is appropriate. 
However, the only Polish author of those 
papers is Dr. J. Gadomski, Warsaw Uni- 
versity Observatory. Five of his papers 
were published in Urania, monthly jour- 
nal of the Polish Amateur Astronomical 
Society. 

I must admit that I am deeply inter- 
ested in the problem and have often dis- 
cussed it during my lectures, but I haven’t 
published any papers as yet. I congratu- 
late the United States on Project Ozma 
and wish it good results. 

K. KORDYLEWSKI 
University Observatory 
Krakow, Poland 


ED. NOTE: The addition of Dr. Kordylew- 
ski's name was proposed by the editors of 
Sky AND TELESCOPE and agreed to by the 
author in the absence of the Urania series 
from the National Radio Astronomy Observ- 
atory library. The editor of that journal, 
A. Wroblewski of Warsaw, also pointed out 
this error. 


151 





STRATOSCOPE II 


A remote-controlled 36-inch reflecting 
telescope will be sent by balloon to allti- 
tudes near 80,000 feet late in 1961 by 
Princeton University Observatory astrono- 
mers under the leadership of Martin 
Schwarzschild. This project, named Strato- 
scope II, is a sequel to the Stratoscope I 
ascents in 1957 and 1959, when a 12-inch 
telescope was used for solar photography 
from that height (Sky ANp TELESCOPE, 
December, 1959, page 79). 

The 4,300-pound flying telescope’s 36 
inch f{/4 primary mirror is constructed of 
insensitivity to 
Gre- 


fused silica, to gain 
temperature changes. A 
gorian optical system provides an effec- 
tive focal length of 300 feet, the image 
being 70-mm. film. This 
telescope is under construction by the 
Perkin-Elmer Corp., Norwalk, Connecti- 
cut. It will have a theoretical resolving 
power of 1/10 second of arc, sufficient to 
distinguish two golf balls 15 inches apart 
at a distance of 500 miles. 

When in flight, the telescope assembly, 
shroud lines, parachute, and balloon will 
measure over 500 feet high. The balloon 
known 


modified 


recorded on 


itself will be of a new material, 
as S-10, which is basically Mylar plastic 
reinforced with a dacron mesh; it is 
stronger and lighter than polyethylene. 
Io insure a soft landing for the instru- 
ments, a helicopter is to capture the 
descending balloon and payload before 
they reach the ground. 

Telemetered signals from the telescope 
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NOTES 


will indicate the approximate altitude 
and azimuth toward which it points, and 
television cameras will allow ground ob- 
servers to improve the telescope setting 
to within one minute of arc. Once this 
has been achieved, a ground signal will 
actuate an electronic-optical servo system 
that will automatically make the precise 
pointing. Then a ground command will 
start the telescope’s camera. 

Observing from 80,000 feet, well above 
lower atmosphere, will 


the turbulent 


permit photographs of a sharpness im- 
possible to attain with telescopes at the 


Among the first Strato- 
the 


earth’s surface. 
scope II observations planned by 
Princeton astronomers is a study of the 
divisions in Saturn’s rings. It is also pro- 
posed to investigate changes in the atmos 
pheres of Jupiter and Venus that may be 
associated with solar activity. Other ob- 
include photography of 
gaseous nebulae the nucleus of 
the great Andromeda galaxy. 


servations may 


and 


METEORITICS AT ARIZONA 
STATE UNIVERSITY 
The famous meteorite 
H. H. Nininger, fourth largest 
world, has recently been purchased by 
Arizona State University, with the aid of 
a $240,000 from the National 
Science Foundation. The Nininger col- 
lection, formerly located at Sedona, Ari- 
zona, contains 1,220 catalogued specimens 
and several thousand small particles from 
684 of 1,600 known meteorite falls. 


collection of 
in the 


erant 


the 


A scale model of the 36- 
inch photographic tele- 
scope under construc- 
tion for Project Strato- 
scope II. The primary 
optical system is con- 
tained in the 18-foot- 
long tube at the right, 
while the 11-foot tube at 
the left holds the sec- 
ondary optical system 
and camera. At the bot- 
tom of the larger tube 
is the £/4 primary mir- 
ror; light entering the 
tube is reflected back 
to the concave secondary 
which returns the beam 
to a flat. This reflects 
the light up the smaller 
tube, where it passes 
through a set of field 
lenses and then a cor- 
rector. Next in the op- 
tical path is a two-power 
lens for photography, 
which forms the final 
image on a strip of 70- 
mm. film. Part of the 
beam is sent back down 
the 11-foot tube to the 
fine-guidance television 
system. Picture courtesy 
Perkin-Elmer Corp. 


This is approximately 7} tons of extra- 
terrestrial material. 

The new home of the collection is the 
Nininger Meteorite Laboratory on the 
campus at Tempe, under the direction of 
Carleton Moore. The specimens are avail- 
able for study by scientists, but the col- 
lection is not open to the general public. 

To mark establishing the laboratory, 
a symposium on future research in mete- 
oritics will be held the morning of March 
10th at the university's life sciences audi- 
torium. Six invited experts on meteorites 
will speak; their papers, and others to 
be read by title, will appear in a special 
publication of the university. Informa- 
tion on the meeting can be obtained from 
G. A. Boyd, Co-ordinator of Research, 
\rizona State University, Tempe, Ariz. 





IN THE CURRENT JOURNALS 
HE SCIENTIFIC OBJECTIVES OF 
THE ABLE-5 PROGRAM, by Saul 
Altshuler, John Lindner, Felix Schwei- 
zer, Richard Wagner, and Richard 
Condon, Physics Today, January, 1961. 
“The ABLE-5 [circumlunar] satellite 
has been designed as a 390-lb scientific 
observatory to investigate some im- 
portant aspects of the physics of space. 
and_search-coil 





It contains flux-gate 
magnetometers, a set of radiation sen- 
sors, .. . and a micrometeorite counter. 
The general objective of these sensors 
is to acquire detailed information about 
the distribution of magnetic fields, the 
spectral density of charged particles, 
and meteoritic statistics.” 

HE JOHNS HOPKINS UNIVERSITY 

AND DIFFRACTION GRATINGS, by 

John Strong, Journal of the Optical 

Society of America, December, 1960. 

“It is not inappropriate here, at this 

time to recount some highlights 

in the history of diffraction gratings. 

The art, in its main practices, 
is now mature. This is not to say that 
there may not be great developments in 
the future, but gratings of high pre- 
cision are no longer extremely rare as 
they were at the beginning of this 
century. 

LIMITATIONS ON SPACE FLIGHT 
DUE TO COSMIC RADIATIONS, by 
Howard J. Curtis, Science, February 3, 
1961. “One of the factors which may 
severely limit man’s operation in space 
is the presence there of various ioniz- 
ing radiations. Until very recent years 
the possibility of putting men in outer 
space seemed so remote, and the radia- 
tions there appeared so weak, that the 
problem was largely ignored. How- 
ever, with the development of rocket 
systems capable of placing satellites in 
orbit around the earth and with the 
prospect of placing manned satellites in 
orbit in the near future, the problem 
of radiation hazard is both a real and 
an immediate one.” 





Amateur Astronomers 


AN INDIANA AMATEUR’S COMPACT OBSERVATORY 


N the past year and a half, my neigh- 

bor Forest Coltran and I constructed 
the eight-foot-square observatory shown 
here. Built in three parts — foundation, 
base, and dome — the structure will con- 
tain a 10-inch telescope that I hope to 
have in operation some time before the 
end of this year. 

Poured on two levels, the foundation 
consists of a square eight-foot slab of 
concrete four inches thick. This is edged 
with a concrete ridge 4} inches high 
and four inches wide. Two outside coats 
of tar served to seal the joints between the 
layers. The complete foundation, includ- 


ing a pier one foot in diameter, weighs 
approximately 1} tons. 

The walls are made of studs carrying 
!-inch exterior fir plywood four feet high. 
They are sheathed with an arctic white 
insulation siding, while the top is 3-inch 
exterior plywood, protected with valley 
roofing. 

Seventy-eight narrow strips of bowed 
plywood, lapped alternately and_ nailed 
together, constitute the dome. Both it 
and the double shutters are protected 
with }-inch tempered composition board, 


N 


which is highly resistant to abrasion and 


NORTH-CENTRAL CONVENTION 

The North-Central region of the Astro- 
nomical League will convene the week- 
end of April 28-30 in Urbana, Illinois, 
under the auspices of the Astronomical 
Society of the University of Illinois. Con- 
vention plans include tours of the uni- 
versity’s observatory, radio telescope, and 
nuclear reactor. 

Additional information and forms for 
registration and for submitting papers can 
be obtained from regional chairman 
George E. Kocher, University of Illinois 
Observatory, Urbana, III. 


to temperature and humidity changes. 
(ll joints were sealed with bronze weather 
stripping and caulking, and then the 
dome received five coats of aluminum 
paint. The total cost of all building ma- 
terials came to $305.46. 

My sturdy telescope mounting is made 
from two-inch plumbing pipe, its steel 
axes revolving in bronze bushings. Coun- 
terbalanced by a bar-bell weight, the tele- 
scope rests in a 20-inch-long saddle made 
of varnished oak. 

RAYMOND KORUSCHAK 
2567 W. 12th Ave. 
Gary, Ind. 


No space is wasted with- 
in Raymond Koru- 
schak’s square observ- 
atory, as shown below 
by four pictures of the 
building’s furnishings. 
Reading clockwise from 
upper left, the four cor- 
ners are northwest, 
northeast, southeast and 
southwest. A _ library, 
study, and storage areas 
are provided. The ex- 
terior view of the ob- 
servatory, left, shows its 
sliding double shutters. 
They and the dome are 
well sealed with caulk- 
ing, bronze weather 
stripping, and alumi- 
num paint. Photographs 
taken by the author. 
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AMATEUR BRIEFS +++ 


+++ 


The “Celestial Room” on the grounds 
of the Ft. Wayne Astronomical Society's 
new observing site is an old trolley bus 
acquired from the Ft. Wayne, Indiana, 
transit system. Society members are con- 
verting the vehicle into usable space for 
telescope making, astronomy classes, and 


star parties. 

The Oregon Museum of Science and 
Industry, Portland, is again sponsoring a 
Thursday evening mirror grinding class, 
under the direction of Norman Smale. 
\mateurs willing to assist in teaching the 
class are welcome. 

A free map of the moon is available for 
the asking from Aero-Space Laboratories, 
Missile Division, North American Avia- 
tion, Inc., Downey, Calif. The map was 
prepared by Drs. Dinsmore Alter and 
Jack Green. 

January 31, 1961, was the 25th anni- 
versary of the founding of the telescope 
making section in the Amateur Astrono- 
mers of the Franklin Institute, Philadel- 
phia. Members celebrated the event with 
a reunion dinner and meeting. 

Several younger members of the Astro- 
nomical Society of South Australia, Ade- 
laide, are co-operating with the Salvation 
\rmy in giving star parties for youth 
groups. 

\uctioning of used telescope parts, op- 
tics, electronic gear, and motors 
sparked a recent meeting of the Denver 
\stronomical Society. Proceeds from the 
equipment donated to the club went into 
its treasury; but members could also put 
their own parts on the block, paying a 
Between bouts with 


clocks, 


small commission. 
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STRONOMY 


the 

review of 
POPULAR 
ASTRONOMY 


* P ees 

The Monthly Evening Sky Map — in its 
revised and expanded format — set the 
world of amateur astronomy talking last 
year. Now — in 1961 — the name has been 
changed to reflect more clearly its broad- 
ened coverage. Here are a few reasons why 
5.000 amateurs are enjoying each issue: 

% Articles by prominent professional and 
amateur astronomers. 

% Morning and evening sky maps .. . de- 
tailed equatorial charts showing planets, 
Messier objects, variables, stars to 5th 
magnitude. 

“Through the Three-Inch” . . . informal 
discussion of constellations and objects 
of interest. 

Features on telescope making, asteroids, 
comets, meteors, occultations, variables, 
and satellites by such staff members or 
regular contributors as Armand Spitz, 
Walter S$. Houston, Tom Cave, Dr. |. M. 
Levitt, Leon Campbell, Jr., and David 
Meisel. 


E TRIAL OFFER AND BONUS! 
Send order now, receive current issue 
| free — subscription will start with 
| the following issue. Money returned 
| if not pleased with bonus issue 
One Year: $3.00 = s Two Years $5.00 
Published Bimonthly Sample Copy 50¢ 
The Review of Popular Astronomy 
SKY MAP PUBLICATIONS, INC. 
P. O. Box 231-S, St. Louis 5, Mo. 

















Now six times a year 


—Spacetlight > 


A bimonthly magazine 
on man’s greatest adventure! 


@ SPACEFLIGHT is now being published bi- | 
monthly — six times a year (January, 
March, May, July, September, and No- 
vember). This popular yet authoritative 
magazine on rockets, astronautics, and space- 
travel astronomy is written especially for 
the layman and is edited by members of 
the British Interplanetary Society. 


Leading authorities provide a comprehen- 
sive coverage of all fields of science that 
play an important part in this thrilling | 
adventure of mankind. Rocketry, artificial | 
satellites, space medicine, atomic fuels, radar 
controls, exploration of the planets, are all 
treated in nontechnical language. 


SPACEFLIGHT is mailed directly to you dur- 
ing the month of issue from the printer in | 
Great Britain. Subscription in North and 
South America: $3.50, one year; $6.00, two 
years. Single copy, 75 cents. (Please specify 
the issue with which your subscription 
should start.) 


Send check or money order to 


SKY PUBLISHING CORPORATION 
49 Bay State Rd., Cambridge 38, Mass. 
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the auctioneer, buyers were scheduled to 
observe Mars through the Chamberlin 
Observatory’s 20-inch refractor or warm 
themselves with coffee and doughnuts. 

“Project Bright Eye” is the name of a 
program designed to interest San Antonio, 
Texas, high school students in astronomy 
and United States space efforts. Sponsored 
jointly by Trinity University and South- 
ern Precision Instrument Co., this activity 
has attracted at least 200 enthusiastic 
satellite watchers. 

As usual, the annual winter weekend of 
the Amateur Astronomers Association of 
New York City occasioned a trip to Blue 
Mountain, Peekskill, New York, where 
hiking, ice skating, sharing telescopes, and 
talking astronomy were featured. 

Last year, 31 telescope mirrors were 
ground by Toronto Centre members of 
the Royal Astronomical Society of Can- 
ada, including 25 mirrors six inches in 
diameter. Public star parties were another 
major group effort, about 40 being held. 

G. B. C. 


TRANSATLANTIC DEBATE 


The origin of the moon’s surface fea- 
tures is the subject of a debate now under 
way between members of the Toronto 
Centre of the Royal Astronomical Society 
of Canada and members of the Irish As- 
tronomical Society’s Belfast Centre. Each 
group holds a meeting at which six or 
seven amateurs argue the merits of various 
theories, and a tape recording of the dis- 
cussion is then sent to the other group. 

A pair of meetings has already been 
held, in Toronto and Belfast, and three 
others are tentatively programmed. R. 
Larsen Milling of the IAS is co-ordinator 
of the project, and requests that persons 
familiar with lunar problems send him 
comments, publications, and information 
to be used by the debaters, this data to 
be distributed by him to both the Irish 
and Canadian teams. Mr. Milling’s ad- 
dress is Downshire House, Larne Rd., 
Carrickfergus, Co. Antrim, N. Ireland. 


LATIN-AMERICAN LEAGUE 
FORMALLY ORGANIZED 

The second Latin-American astronomi- 
cal convention was held in Lima, Peru, 
from the 8th to the 15th of January. 
Attendance exceeded our expectations, 
nearly 50 delegates coming from six coun- 
tries — Argentina, Brazil, Chile, Colom- 
bia, Nicaragua, and Peru. They repre- 
sented 17 of the 23 organizations affiliated 
with the Latin-American Astronomical 
League. 

Papers were given on various observa- 
tions and researches, but our most impor- 
tant step forward was the formal adoption 
of bylaws for the league. We also laid 
plans for compiling and publishing the 
studies of our members, and made pro- 
vision for the establishment of junior 
sections in the affiliated societies. 

The new headquarters of the league 


are in Buenos Aires at the Asociacion 
Argentina Amigos de la Astronomia. Dr. 
Carlos L. Segers was elected new presi- 
dent of the league, Victorio Capolongo 
general secretary, and Gregorio Lipkin 
secretary of publications. 
Our next general convention will be 
held in Buenos Aires in January, 1964. 
VICTOR A. ESTREMADOYRO R. 
Asociacion Peruana de Astronomia 
Enrique Palacios 359 
Chorrillos (Lima), Peru 


TWO NEW GROUPS 


Introductory classes in sky observing 
are a featured activity of the newly formed 
12-member Valley Astronomy Club in Van 
Nuys, California. Seven refractors and an 
8-inch reflector are owned by group mem- 
bers. Residents of the San Fernando Val- 
ley, especially beginners in astronomy, 
who wish to join the club should contact 
J. D. Truxton, 14855 Archwood St., Van 
Nuys, Calif. 

In Rutland, Massachusetts, four ama- 
teurs have established the Pommagussett 
Astronomical Society. The secretary is 
M. S. Lubin, 45 Granite St., Worcester 4, 
Mass. 





THIS MONTH’S PROGRAMS 

Cleveland, Ohio: Cleveland Astronomi- 
cal Society, 8 p.m., Warner and Swasey 
Observatory. March 10, Dr. Bengt Strém- 
gren, Institute for Advanced Studies, 
Princeton, New Jersey, “The Age and 
Place of Formation of Stars.” 

El Paso, Tex.: Orion Society of El Paso, 
8 p.m., Texas Western Museum. March 
7, Dr. John M. Sharp, Texas Western 
College, “The Surface Features of the 
Moon.” 

New Orleans, La.: Pontchartrain As- 
tronomy Society, 8 p.m., Tulane Uni- 
versity Observatory. March 3, Dr. J. 
Frazer Thomson, Tulane University, “Th 
Hazards of Space Flight.” 

New York, N. Y.: Amateur Astrono- 
mers Association, 8 p.m., American 
Museum of Natural History. March 1, 
Dr. George B. Field, Princeton University 
Observatory, “Supernovae as _ Radio 
Sources.” 

New York, N. Y.: Junior Astronomy 
Club, 8 p.m., Waverly Building, New 
York University. March 17, Dr. George 
B. Field, Princeton University Observa- 
tory, “New Ideas About Jupiter.” 

Philadelphia, Pa.: Rittenhouse Astro- 
nomical Society, 8 p.m., Franklin Insti- 
tute. March 10, Frank Holden, Sprout 
Observatory, “The Interferometer in 
Double Star Observation.” 

Plainfield, N. J.: Amateur Astrono- 
mers, Inc., of Union County, 8 p.m., 
Stillman School. March 17, John W. 
Thackara, “Rockets and Astronomy.” 

Syracuse, N. Y.: Syracuse Astronomical 
Society, 8 p.m., Steele Hall, Syracuse Uni- 
versity. March 23, Sebastian Borello, “As- 
tronomy in Antarctica.” 





THE GALAXY SERIES OFFERS MORE... 1/20TH-WAVE OPTICS, 
AND MANY UNDUPLICATED FEATURES—THE LEADER ALWAYS! 


GALAXY 6” 

GALAXY 8” .... 

GALAXY 10” .... 

GALAXY 12.5” .. 
STANDARD 6” ... 
STANDARD 8” ... 
STANDARD 10” .. 

6" PATHFINDER . $ 189.50 


Now you can buy the FINEST at the greatest savings ever! 


Buy up, or trade up to a Treckerscope GALAXY! 


Now, as in the past, Coast Instrument’s high quality is the standard of comparison! 
The American telescope company that provides 1/20th-wave optics for amateurs and 
professionals alike again is way out in front with the GALAXY. No other telescope 
manufacturer today offers as many outstanding features. These superb instruments 
are guaranteed to resolve to, or surpass, Dawes’ limit on nights of good seeing. The 
GALAXY optics are hand-figured and, therefore, our instruments are able to produce 8” PATHFINDER . $ 325.00 
results far better than expectations, All of the GALAXY telescopes include these / 10” CASSEGRAIN 
outstanding features rock-steady equatorial mount, quickly detachable legs for / SKY GIANT $1795.00 
easy portability (only 70 seconds to assemble or disassemble entire scope for field 
trips); hydro-smooth rotating tube with built-in ocular rack; remote-assistance light; 
Opti-Set finderscope (only requires 3’ movement of head from finder to eyepiece, 
which is directly in tine); Hydro-Glide (ultrasmooth, no backlash) focusing device; PAYMENT PLAN IS 
fiberglass tube; your choice of any three of the finest quality oculars (Ortho-Stars), OFFERED TO ALL 
7 mm.—10 mm. —16 mm. — 20 mm 27 mm., or any two oculars and a Coast 

Soodwin Resolving Power Lens; synchro-smooth clock drive with manual flex-line TAKE MONTHS TO PAY 
control for precise tracking when no 110-volt power is available; wheels for ease in 6uctun 1 3 
moving from location to storage area (wheels snap out for viewing). Leveling screws 
are provided for any minor difference in ground level. All in all, your dollar cannot IF DESIRED... 
purchase better viewing. All of our instruments are American made, and you are pro- 
tected by our 20-year unconditional guarantee. 


OUR EXTENDED 


WRITE FOR OUR LAB 


GALAXY 6 INCH SPECIFICATION SHEET 





PARABOLIC MIRRORS, GUARANTEED UP TO 1/20TH WAVE OR BETTER TELESCOPE 
FROM COAST'S OWN OPTICAL SHOP, ALUMINIZED AND QUARTZ OVERCOATED : eee 
rs s 3" 10” 122" Explai cava | Now at a new low price, but un- 
§/7.5 or 7 f £/7.5 or f a preete, eeraeeer 4 excelled in construction. Both push- 
Lo ob aie dA : = telescope operation, : pull for coarse adjustment, and 
1/20th WAVE . 00........$105.00.......$195.00 including setting : Pelical aman i flee, precise 
1/10th WAVE : ’ $85.00 . $150.00 $235.00 circles, sidereal : focusing. Beautifully finished in 
1/8th WAVE... .$40.00 = earnest Pa ; bleck crackle and satin clrome, 
rea ye 52 a with a total extension of main tube 
‘ Me At . obi og : = and drawtube of 6’’, and engineered 
1/20th WAVE any vies ri goon to fit all sizes of tubes without 
1/10th WAVE .....—... ooo Sah ' q : aI Y eeegaahoneee” modification. Has single-vane-spider 
ALL PRICES ABOVE INCLUDE MATCHING ELLIPTICAL DIAGONALS AND ALUMINIZING, PLUS : instructions. 44 ee ost ee oe ee 
QUARTZ OVERCOATING. i pages of informa- pei pipe ‘0 oo preg 
TREAT YOURSELF TO THE FINEST Words alone cannot express the superb quality of tion every amateur priced focusing mount, or money 
back. (Takes 114°’ eyepieces.) $9.95 


HELAJUST FOCUSING MOUNT 


COAST mirrors 


power. This we guarantee you! Dawes’ limit is easily reached 


they will positively amaze you with their ‘‘out-of-this-world” resolving ; needs. 


$1.00 postpaid 





_ ORTHO-STAR OCULARS 


i DUST SEALED — ALL COATED 
| BEAUTIFUL FINISH 


Guaranteed to be the finest you ever used— 
or return for full refund! Outstanding fea 
tures: wide flat field, sharp to the very edge 
extra-long eye relief; parfocalized for easy 
change of power; sealed-in optics, never need 
interior cleaning; hard coated, magnesium 
fluoride; boldly marked for easy identification; striking chrome 
and black-velvet finish, beautifully machined, 114’’ 0.D 
ORTHO-STAR oculars are available in the following focal 
lengths, giving, for example, the indicated powers when used 
in conjunction with an 8” f/8 mirror: 26.6-mm.—61x; 20-mm. 
81x; 16-mm.—102x; 10-mm.—163x; 6.6-mm.-—-246x. 
$19.50 each ppd. 
NOW AVAILABLE: 20-MM. ERFLE ORTHO-STAR OCULAR, 66°.7 
apparent field. $29.50 each ppd. 


TRECKER-PATHFINDER $79.50 


EQUATORIAL MOUNT complete 


This mount will accommodate 4-inch to 8-inch telescopes. Specify your 
tube size when ordering. 
Standard 36-inch height — massive 12-inch steel shafting. 


This amazing EQUATORIAL MOUNT is just what the doctor ordered for 
mounting that homemade telescope you labored so hard to finish. Now 
you can purchase a beautifully constructed, highly rigid equatorial 
mount, COMPLETE, for your own telescope as economically as if you 
had built it yourself. This terrific mount is made entirely of metal; 
all of the moving equatorial parts are polished to work with maximum 
ease. Legs, head, and counterweight are all removable for easy storing. 
The saddle allows complete rotation of your tube. One of the more 
important features in tnis mount is that the polar axle is extended for 
ease in attaching a clock drive and/or setting circles, which may be 
added at any time. The TRECKER-PATHFINDER mount also has a beau- 
tiful, chip-resistant finish. Taking all of these unusual features into 
consideration, this is truly one of the best DOLLAR-FOR-DOLLAR values. 





HYDRO-GLIDE 7°" 


Focusing Device 


Coast Instrument’s own “‘Hydro-Glide’’ (type formerly referred 
to as “‘rack and pinion’’). Now you can have WHISPER-SMOOTH 
control with absolutely no high and low spots as geared units 
have. This has never before been available in any focusing 
mount. Standard in appearance, yet utilizing an entirely new 
concept. We guarantee you will be astonished at its unbeliev- 
able superiority. If this isn’t the absolute “smoothest,” return 
it for full refund. $18.50 patent pending 


TRECKER FINDER ~ Send for Coast 

: Instrument’s Pro- i! 
fessional MIRROR {4j 
CLEANING KIT. 


$2.35 ppd. 


L ame 


7x, 50-mm. objective, helical 
focusing, with mounts and 
crosshairs. Same as used on 
TRECKERSCOPES. $18.50 


Mec 


TRECKERSCOPES ARE CUSTOM MADE IN AMERICA BY PROFESSIONAL OPTICIANS AND ENGINEERS. NOW APPOINTING DEALERSHIPS .. . 


COAST INSTRUMENT, INC. 


“IN OPTICS SINCE 1933” 


MIRROR 
CELLS : 4-VANE 


SPIDERS 


Skeleton type 


$6.95 10” 
$10.95 122" ... $21.00 








SEND FOR OUR NEW 68-PAGE CATALOG showing many of the other 
telescope items manufactured or distributed by COAST INSTRUMENT. It 
includes our treatise, ‘‘WHAT YOU SHOULD KNOW, LOOK FOR, AND 
DEMAND, BEFORE BUYING ANY TELESCOPE,” an impartial, informative 
article that will give you information you’ve probably been looking for 
to help make up your mind as to just what telescope you should buy! 








All ater unless otherwise indicated, are at our warehouse in Long Beach, California, from where shipping charges will be added, and are subject to change without notice 
anical specifications are also subject to change. Nominal crating charge added for all telescopes and mounts. California residents: Add 4% sales tax to all prices 


INQUIRIES INVITED. 


4811 Long Beach Blvd., Long Beach 5, calif. WY 
Phone: GArfield 2-3411 or NEvada 6-7683 
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PEOPLE WHO BUY PLANETARIA WANT ORIGINALITY 


When the City of St. Louis awarded the contract to build a large-sized planetarium for their cosmic 
science museum to the Goto Optical Company of Japan, from among international bidders, the city 
fathers were sure that they had ordered the most original. 


They knew that Goto planetaria and telescopes are the products of the oldest and largest firm in 
Japan in the field, and that every Goto engineer is a highly trained specialist. 


Of particular interest to them, of course, must have been the fact that Goto planetaria win high 
acclaim wherever displayed or in operation. 


If you, too, are considering a planetarium or telescope, we'd like to discuss your particular problem 
with you. 


SMALL-SIZE PLANETARIUM 


FEATURES 
1. The instrument projects the entire celestial 
sphere. 


2. All star projectors are of the lens type. 


3. Dome size 
Model S-—1 16-foot dome 
Model S-—2 25-foot dome 


. Motions 
a) Diurnal — sky’s daily rotation 
b) Change of latitude — from pole to pole 


c) Precession 
x*e«kexkxkxtkxk ek *® ®& *& 


8-INCH EQUATORIAL REFRACTOR 


Achromatic Objective 
Focal length 3,000 mm. 
Clear aperture 200 mm. 


Magnification 50x - 750x 





Gord) GOTO OPTICAL MFG C0 1-115 Shimmachi, Setagaya-ku, Tokyo, Japan 
. y a Cable Address: GOTOPTIC TOKYO 


Established in 1926, Japan's oldest and largest firm specializing in astronomical telescopes. 
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OBSERVER’S PAGE 


Universal time (UT) is used unless otherwise noted. 


AMATEUR OBSERVATIONS OF TWO RECENT COMETS 


WO moderately bright comets have 
attracted the observers 
recently — periodic Comet Encke and 
Comet Candy 1960n. The first was widely 
the solar 


attention of 


observed before it was lost in 
glare preceding perihelion 
February 5th. On the original negative 
of the picture below, Alan McClure meas- 
ured the diameter of the as five 
minutes of arc, and the length of the 
About 78 min- 


passage on 


coma 


faint tail as 130 minutes. 
utes from the 
veloped a kink or bend. 

During March, Comet 
favorably placed for Northern 
sphere amateurs, being south of the sun 
According to 


nucleus, the tail had de- 
Encke is un- 
Hemi- 


in the morning twilight. 
the ephemeris in Circular 1737 of the In- 
ternational Astronomical Union, the 
predicted magnitude is 5.7 on February 
15th, 10.5 on March 7th, and 13.2 on 
March 27th. The rapid fading occurs as 
the comet both sun and 
earth. 

As reported on page 85 last month, 
Comet 1960n was accidentally discovered 
by M. P. Candy as an 8th-magnitude dif- 
At the time Mr. 
an eyepiece on a 5- 
inch seeker. He has published 
orbital elements and an_ ephemeris, 
computed from 27 positions for December 
and January, in Harvard Announcement 
Card 1523. He found that 1960n was 
closest to the sun on February 8th, its 
least distance being 99 million miles. 

Mr. McClure’s photograph of Comet 
Candy, reproduced here, was taken on the 
same night as the picture of Encke’s. At 


recedes from 


fuse object in Cepheus. 
Candy was testing 
comet 


Comet Encke, photographed by Alan 
McClure of Los Angeles on the eve- 
ning of January 17, 1961. He used a 
7-inch £/7 Fecker triplet lens for the 
16-minute exposure from Mt. Pinos. 


A 15-minute exposure of Comet Candy, 
by Mr. McClure, on January 17, 1961, 
guided to follow the comet. 


that time, 1960n was a 9th-magnitude 
object in Pegasus. On his plate Mr. Mc- 
Clure measured the coma as six minutes 
of arc across, the tail as 20.7 long. 

In March and early April, 
Candy will be too near the sun to be 
and thereafter it faint 
object in the southern sky. 


Comet 


seen, becomes a 





Astronomy Films 


16-mm. sound, 400-foot reels 
I THE SUN; II THE MOON; 
III SOLAR SYSTEM; IV MILKY WAY; 
V EXTERIOR GALAXIES. 


2 x 2 SLIDES 
35-mm. STRIPS OF SLIDES 


THROUGH 200-I1NCH AND 
OTHER GREAT TELESCOPES 
Catalogues on request. 
International 
Screen Organization 
1445 18th Ave. North, St. Petersburg 4, Fla. 




















WIDE-FIELD 
LO-POWER 
OCULAR 


1% inch O.D. 


Famous Bausch and Lomb make, mint new. Kellner 
type with high eyepoint, clear flat-to-the-edge field 
Balcoted throughout. Limited supply Present com 
parable list price 3 to 4 times higher 7-mm. E.F.I 


$6.00 
HI-POWER 
OCULAR $2.50 ppd. 


3-lens, corrected, positive. E.F.L. 12.5 mm. (3 
inch) 20x: £/2.8: 114” O.D. mount. Lens unit by 
world-famous (100% American) firm Balcoted 
Limited stock at this price of $2.50 ppd 


$6 


Please remit payment with order. 


Scientific & Lab Apparatus 
HARRY ROSS 61-H Reade St., New York 7, N. Y. 





Americas Nenest 


Dome Concept 


Lightweight Alcoa aluminum sections are pre- 
formed to a compound curvature and are made 
permanently watertight by the latest inert-gas 


welding process. 


This results in a rigid struc- 


ture of immense strength, requiring no interior 


ribs. 


Structural simplicity, coupled with mass- 


production jig techniques, permits us to offer a 
superior quality product at practical prices for 


educational institutions 


and 


serious amateurs. 


Our latest model #12,202 of 12-foot diameter 
is being shipped to St. Mark’s School of Texas, 
10600 Preston Road, Dallas, Texas. 


Observa-Domes are presently 
available in sizes from nine to 
16 feet in diameter. Engineering 
and fabricating services are avail- 
able for larger Observa-Domes. 


POST OFFICE BOX 885 « 


143-147 WESLEY AVE... 


JACKSON, MISSISSIPPI 
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-—Star Atlases and Books on Astronomy™ 


New: TOOLS OF THE ASTRONOMER, 
by G. Miczaika and W. Sinton $7.50 
New: TELESCOPES 

edited by G Kuiper 

wat ey BOOK IN ASTRONOMY: 
900-50, by H. Shapley... 

ou TER SPACE PHOTOGRAPHY $2.50 

AMATEUR gd peg ag te 

HANDBOOK, J. B. Sidgwick.....$12.75 
OBSERV TIONAL ASTRONOMY FOR 

AMATEURS, by B. Sidgwick......$10.75 
SKY OBSERVER'S GUIDE $2.95 
GUIDE TO THE MOON, by P. Moore..$6.50 
GUIDE TO THE STARS, by P. Moore..$4.95 
AMATEUR TELESCOPE MAKING, 

Book 1, ; Book 2, $6.00; Book 3, $7.00 
Norton’s STAR ATLAS $5.25 
Beyer-Graff STAR ATLAS $15.00 
BONNER DURCHMUSTERUNG $100.00 
Write for free list. Books on telescope making 
and optical glassworking. Po chet books an 
paperbacks on astronomy and related sciences. 


HERBERT A. LUFT 


69-11 229th St., Oakland Gardens 64, 


$8.50 
10.00 


i. 2. 











yea silable 1 now — 
GRAPHIC TIME TABLE 
OF THE HEAVENS — 1961 


A condensed and simple almanac for the 
entire year, giving the rising and setting 
times of the sun, moon, and brighter 
planets, and a wealth of other useful 
astronomical information. Printed on a 
heavy sheet, by 11 inches. 
35 cents per copy 
(Discount rates on quantity orders) 
LARGE WALL CHARTS, 
also available for $1.25 each, 
$1.50 each, rolled 


Order directly from — 
MARYLAND 
ACADEMY OF SCIENCES 


400 Cathedral Street 
Baltimore 1, Maryland 





inches, are 


and for 


40 by 27 


olded, 








MARCH WINDS 
SOON PASS 


Are you beginning to think about comfort 
able observing? Why not lay your plans now 
for the best astronomical summer you ever had! 

Right now on 35-mm. slides you can obtain 
drawings of the whole sky from many locations 
on earth for every month in the year. 120 
slides show the sky as seen from the equator, 
looking north and south, and from latitudes 
20°, 40°, 60°, and 80°, north and south. 
They will provide the real astronomic al educa- 
tion adventure of the year! Demand for these 
slides is going to increase steadily throughout 
1961; why not get yours now, while you do 
not have to wait? Only $40.00 for the 120 
slides in new economy mounts. You can't 
afford not to buy! (Glass mounts, $55.00.) 

There will surely be a stepping up of space 
activities in 1961. We have 48 slides on these 
topics available, and there will be more. 

Thy not get ready for some astronomical 
reading during the rainy nights to come? 

THE EXPLORATION OF SPACE, edited 
by Robert Jastrow, is just out. Among the 
subjects covered by top men in their fields —_ 
Solid Particles in the Solar System — Whip 
Plasma and Magnetic Fields in the Solar os 
tem — Gold; Extension of the Solar Corona 
into Planetary Space — Parker; Geomagneti- 
cally Trapped Corpuscular Radiation — Van 
Allen; The Argus Experiment — Christofilos; 
The Moon — <uiper; Remarks on Mars and 
Venus — de Vaucouleurs; Rocket Astronomy 
—- Freedman; Astronomy from Satellites and 
Space Vehicles — Goldber Keep up with 
the times. You can’t afford not to have this 
book at only $5.50 

PHYSICS OF THE PLANET Facmy b 
G. de Vaucouleurs. y $10. 

STARS OVER HAWAII shows pee at 
the equator in a different light. The Hawaiian 
names for bright stars are given with their 
English ones. Only $1.25 

HAWAIIAN ALMANAC the lunar 
month. rare combination astronomy 
and ancient Polynesian customs. Only 50¢ 


Catalogue? Drop us a card! 
ASTRONOMY CHARTED 


33 Winfield St., Worcester 10, Mass., U.S.A. 
Phone: PL 5-6992 


for 
of 
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CONJUNCTION OF VENUS AND THE MOON 


N JANUARY 19-20, 1961, the moon 

occulted Venus for observers in the 
South Pacific and Australia. Though the 
actual occultation was not visible from 
the United States, viewers could see the 
3}-day-old crescent approaching Venus 
as the two set in the southwestern sky. 

At Wilmette, Illinois, H. D. Isenberg 
photographed the spectacle at 23:55 Uni- 
versal time on January 19th, about five 
hours before geocentric conjunction. Bur- 
ton G. Ford, Ft. Worth, Texas, exposed 
one negative at half-hour intervals be- 
ginning at 2:05 UT on the 20th. The 
last of his three exposures, which show 
clearly the lessening distance between 
moon and planet, was taken two hours 
before conjunction. Mike Hudson, La 
Mesa, California, took a similar series of 
five exposures. 

Clouds bothered C. M. Brainard’s at- 
tempt to witness the approach from 
Hollywood, California, but he managed 
to secure the accompanying picture at 
2:24 UT. 

The occultation was visible as a day- 
Australia, where 13 mem- 
North Shore Astronomical 
the phenomenon with 
seven instruments: one 9- and two 6-inch 
reflectors, one 3.6- and three 2.4-inch re- 
fractors. From their location at Hornsby, 
New South Wales (east longitude 151° 
05’ 40”, latitude —33° 41’ 26”, elevation 
600 feet), the average of two timings for 
the disappearance of the second cusp was 
4:59:32.2 UT. 

Venus came 


time event in 
of the 
Society timed 


bers 


from behind the moon’s 


In Texas, Burton G. Ford employed 
a 10-inch Ektar lens at f{/8 to record 
the moon and Venus on January 19-20. 
Exposures on Royal Pan film were (top 
to bottom) 1/10, 1/5, and 4 second. 





| 


A 4-inch £/6 lens and Polaroid film 

were used by C. M. Brainard to photo- 

graph Venus and the moon on the 

evening of January 19th. 

limb near Mare Crisium. The first cusp 
reappeared at 6:26:58.2 UT, the second 
28.3 seconds later. The reference clock 
was set by Sydney Observatory time sig- 
nals. Seeing was 7 to 8 on a scale where 
10 represents perfect skies. 





‘SKY-GAZERS EXCHANGE 


| Classified advertising costs 30 cents a word, 


including 
address; minimum charge, $4.00 per ad. Only one 
for sale ad per issue for each advertiser. Remittance 
must accompany order. Insertion is guaranteed only 


| on copy received by the 20th of the second month 


before publication; otherwise, insertion will be made 
in next issue. We cannot acknowledge classified ad 
orders. Sky Publishing Corporation assumes no re- 
sponsibility for statements made in classified ads, nor 
for the quality of merchandise advertised. Write Ad 
Dept., Sky and Telescope, 49 Bay State Rd., 
Cambridge 38, Mass. 


a REFRACTOR, Bausch and Lomb, f/15, with “five 
eyepieces, filters, rich-field finder. Heavy equatorial 
mount for 12” reflector, has 134” stainless-steel 
shafts, setting circles, extra fork “mount, and tri- 
pod. $500.00 or trade for sailboat. Al Kapp, 25220 
Pimlico, Farmington, Mich. 

ENJOY the ultimate in optical performance. 1/20- 
wave paraboloidal mirrors and diagonals, with the 
finest eyepieces available, Plossl ty, Astro- 
Research Laboratory, 4601 70th St., La Mesa, Calif. 

LENS and prism blanks and slab glass. Send for 

list. Charles Weeks, Chantilly, Va. 


TELESCOPE BUILDERS: 
Cassegrainian set. 6” 
1.045”, 134” secondary, spacing 18”, B.F.L. 22Y 
$145.00. ersons interested in large- aperture ‘a 
jectives | and those having design problems write 
Three ‘'B’’ O ap Co., Dept. A, R.D. 4, Box 
225, Gibsonia, 


FIBERGLASS telescope tubes. Complete, ready for 
use. aoe ge finer. W. Parks, 20942 S. LaSalle, 
Torrance, Calif. 


FOR SALE: 174 issues of Sky and Telescope, January, 
1946, to December, 1960. Best offer accepted. 
Emerson Armstrong, Tryon, N. C. 


Use our Dall-Kirkham 
primary, f/4, perforation 


ALUMINUM TUBING: Eighteen sizes, 1” through 


10”. PESCO-A, Box 1363, Ann Arbor, Mich. 


12” OBJECTIVE, visual, £/17, mounted. $1,000.00. 
Meteorological Institute, Binningen-Baselland, Swit- 
zerland. 

CONSIDERING ASTRONOMY as a career? Vo- 
cational and Professional Monographs: Astronomy, 
by Dr. Freeman D. Miller, yo personal 
qualifications, scholastic training, and job oppor- 
tunities. $1.00 postpaid. Sen “to Box B, Sk 
ae Telescope, 49 Bay State Rd., Cambridge 38, 

Aass. 





ALUMINUM TUBING. Good 4-mm, orthoscopic 
eyepieces for Japanese refractors, only $8.00. Penin- 
cee, SN. 2421 El Camino Real, Palo Alto, 
Cali 








—FIRST STEP 


Easy Low-Cost Way 
To Enjoy Thrills 
Of Astrophotography 


Convert your present 35-mm. Camera 
with this new Adapter 


Developed by Criterion especially for single- 
lens reflex 35-mm. cameras with interchange- 
able lenses. Simply remove present lens mount 
and add this precision-made achromatic lens 
that adapts camera to eyepiece of any tele- 
scope — refractor or reflector. When order- 
ing, be sure to specify make of your camera. 
For 35-mm. cameras with SCREW-TYPE lens 
mount 
Cat. H#CPA-36 for 114” eyepiece holders..$19.00 
Cat. #CPA-37 for 4” standard 

Dynascopes 
For 35-mm. cameras with BAYONET-TYPE 
lens mount 
Cat. #BPA-36 for 114” eyepiece holders..$22.50 
Cat. #BPA-37 for 4” standard 

Dynascopes Eas <o---$21,00 


New! 
Dyn-o-Astro 
35-mm. Camera 


at less 

than regular 
price of 
camera alone! 


No need to be an ex- 
, pert photographer to take 
astrophotos with this single-lens reflex-type, 
precision-made 35-mm. camera. No compli- 
cated settings. No plates or filmholders to 
load and unload. © worries about missing 
target. Large focusing screen shows you exactly 
the viewing field up to moment of shooting. 
— No accidental double exposures. Winding 
knob automatically advances film, posi- 
tions mirror, winds shutter, counts ex- 
osures. 
— Dual-speed setting knob controls both 
fast and slow shutter speeds. Color cod- 
ing makes mistakes impossible. , 
- Integrated magnifier for critical focusin 
even on dim objects. 
Takes time exposures and also has speeds up 
to 1/500 second. Guaranteed for 2 years. Com- 
plete, ready for use. 
Model CP-35 fits 114” eyepiece holder 
$89.00 postpaid 
Model CP-36 fits all standard 4” Dynascopes 
$85.00 postpaid 


Dyn-o-Swing Camera Support 


fits any 4” or 6” 
telescope 
without drilling! 


Takes guesswork out 
of astrophotography by pro- 
viding precise centering of cam- 
era over eyepiece. Smooth rack-and- 
pinion adjustment. Easily attached or detached 
from tube, with rigid clamp for maximum sta- 
bility. Special arm lets you swing camera 
away from eyepiece for visual observation, 
with instant return for photographing. Can 
be used with almost any camera. Postpaid. 
Cat. #CS-4 to fit all 4” Dynascopes........$17.50 
Cat. #CS-47 to fit all 4344” O.D. tubes..$18.95 
Cat. #CS-67 to fit custom 6” Dynascope 

and 7%” O.D. tubes $19.95 


Catalog F, describing other accessories and 
parts, cheerfully sent on request. Satisfaction 
guaranteed, or money refunded. All items sent 
postpaid. We pay all postage costs. No ship- 
ping, crating, or pecking charges. Send check, 
cash, or money order for immediate delivery. 





TO FINER 


Criterion Achromatic Barlow 


This precision Barlow features an achromatic, 
| conted lens, perfectly centered and corrected 

for finer resolution than you've ever experi- 
I enced. Intensively tested and proven superior, 
l achromatic lens is mounted in a precision cell. 

Gives 2.4x magnification. Definition is clear 
¢ and sharp, hard to the very edge. 


Model CP-4 fits standard 114” eyepieces..$17.50 
Model CP-2 fits small 0.946” eyepieces....$15.50 


fe en cn an an om ae me an cin om eo ae 


Paraboloidal 
Mirrors 


Aluminized, zircon- 
quartz overlaid. Guar- 
anteed unconditionally 
to perform to the lim- 
its of resolution. Hand- 
corrected to exactin 
specifications, an 
guaranteed superior. 
et) 
4” £/10. 
ee... 


S3sseek 
833338 


= 

33 
° 
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LE SE EMAL OT 
All mirrors made of PYREX-brand glass. 
A tolerance of 5% in focal length is custom- 
ary. A deposit of ¥% is required with orders 
for 8” to 1244” mirrors. 


Reflecting Telescope 
Mirror Mounts 


Mounting the mirror to 
your scope correctly is most 
important. Criterion mounts 
are especially well designed, 
and are made of cast alu- 
minum with brass mount- 
ing and adjustment screws. One section fits 
tube, other section holds mirror. Alignment 
accomplished by three spring-loaded knurled 
adjusting nuts. Outer cell designed to fit into 
or over your tube. Sufficient space left 
tween the two cells. All drilled and tapped. 
Complete with holding clamps, springs, nuts, 
etc. Ready for use. Will prevent vibration 
and hold alignment once set. Will hold mir- 
ror without Tistortion of surface figure. 

- a ..$3.00 
4” .. S80 
> ... 4.00 


vial 


Finest quality. They are precision machined, 
mounted in standard 114” outside diameter 
barrels. Can be taken apart for cleaning. De- 
signed to give sharp flat field clear to edge. 


Huygens 18-mm. f.l. (34”) $ 7.50 


. $6.50 
.. 12.50 
. 19.50 


Complete 
Eyepieces 


Ln” 


Kellner 9-mm. f.l. (3 i 
Kellner 7-mm. f.1. (9/327) ...c.ccssseceeses 
Kellner 12.7-mm. f.1. (44%) ..-...ccc000 
Kellner 18-mm. f.l. (34”) . od 
Kellner 30-mm. f.1. (1-3/16”) . 
Orthoscopic 6-mm. f.1. (44%)... 
Orthoscopic 4-mm. f.1. (5/32”)  .......00 


PEER: 
BUN © o@N 
SSSssss 


Revolving 
Turret 


The Criterion Revolv- 
ing Turret holds three 
eyepieces so that, as 
desired, the power of 
the telescope can be 
changed by merely turn- 
ing the turret to a dif- 
ferent ocular. Click stop 
insures positive and accurate positioning of 
each eyepiece. Turret holds eyepieces of stand- 
ard 114” outside diameter. Fits into the holder 
of any refractor or reflector telescope that uses 
114” eyepieces. Requires no alteration or ad- 
justment and can be attached as easily as put- 
ting eyepiece into scope. Made of brass and 
aluminum with polished chrome-plated barrels. 


Cat. #SRT-350.... $14.50 


—ae ee eee oe oe oe eo ee oe am ow ow oe oe oe oe oe oo oP om oe om om om om om om oe oe = = 


iy Siesta len aes 


PERFORMANCE! — 


Rack-and-Pinion 
Eyepiece Mount 


The most mechanically 
perfect focusing is by rack 
and pinion. This mount 
takes standard 114” eye- 
pieces. Full 314” of travel 
— more than ever before. Ac- 
commodates almost any type of 
eyepiece — positive and negative. 
Two knurled focusing knobs, 
variably tensioned and positioned. 
Solid cast-metal sliding brass 
tube close tolerance prevents looseness. 
Mount aligns itself to any type tube. Four 
mounting holes, nuts and bolts included. Eye 
mount has square-rod-type diagonal holder 
which prevents loose alignment and vibration. 
Rod tempered to minimize temperature changes. 
Adjustable for 3” to 8” scopes, also 12” scopes 
if so specified at no extra cost. Order one or 
more of the complete eyepieces described below 
at the same time you send for this rack-and- 
Pinion device, which accommodates any of our 
eyepieces perfectly. 

Cat. #SU-38 $7.95 postpaid 


New Model Eyepiece Mount 

Same features as above but has wider base that 

is contoured to match the curve of a 7” to 8” 

diameter tube. Makes professional appearance. 
$9.95 


Furnished without Diagonal Rod............. 


Diagonal Rod — Cat. #SU-9R $1.00 


Achromatic Finder Scopes 


Two models: 6x, 30-mm., and 10x, 42-mm. 
Coated achromatic air-spaced objective, cross 
hairs, built-in duralumin tube finished in 
white enamel, dewcap. Sliding focus adjust- 
ment. Can also be used as excellent hand 
telescopes for wide-field views of the sky. Fit 
Mount Bracket #SF-610. 


6 x 30 Achromatic Finder 
10 x 42 Achromatic Finder 
Mount Bracket #SF-610 


| Wide-Angle Erfle Eyepiece 


Our 16.3-mm. Erfle wide-angle eyepiece has 
a 75° field. Astonishing wide-angle views. 
Coated. Highest precision and _ specifically 
designed for telescopic use. Chrome barrel. 
Guaranteed to be superior in every respect. 


Cat. #SE-63 — 14%” O.D. . .. $18.50 
Cat. #SE-62 — 0.946” O.D. ...... . $16.50 


Four-Vane 
Diagonal Holders 


Criterion 4-vane diagonal 
mountings are fully ad- 
justable, will hold ellip- 
tical diagonals in perfect 
alignment. Made of brass, 
chemically blackened. Pre- 
cision adjusting screws 
center flat and vary its 
angle so that primary 
and secondary mirrors can 
be set in perfect align- 
ment. Thin vanes with 
special adjustable studs. 


Cat. #¢ Minor-Axis Size For Tubes 
1.25” 614" to 714” 
1.30” 64” to 744” 
es 84” to9 
1.77" 914” to 10144” 


2.00” 11” to 114” 
2:50” Specify tube ID. 


CRITERION MANUFACTURING CO. __ 


Manufacturers of 
Quality Optical Instruments 


Dept. STP-29, 331 Church St., Hartford 1, Conn. 
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Deep-Sky Observers 


An extremely 
fine, imported 
Zuiho _ binocular 
with a wide field 
of view 102°! 


$35.00 


Tax Paid 


Complete with beautiful case. Delivered 


anywhere in the Continental United 


States 


AMERICAN TYPE WIDE ANGLE 
7 x 35 Central Focus 


SPECIFICATIONS 

7x. Objective aperture, 35 mm 

Exit pupil, 5 mm 
551 ft. Field-of- 
Breadth, 

Weight of 


Magnification, 
Eyepiece aperture, 24 mm. 
Field of view at 1,000 yds., 
view angle, 10.5°. Height, 128 mm 
195 mm. Net weight, 950 grams 
pigskin case, 400 grams 


We bave sold hundreds of 
these binoculars 
the utmost 
tion They unc 
tionally guaranteed. If not 
them and 


pairs of 


with satisfac 


are ndi- 


pleased, return 


your money will be imme 


diately refunded. 


Established 1936 


ADIRONDACK 
RADIO SUPPLY 
185-191 West Main 
P.O. Box 88, Amsterdam, N. Y 
Ward J. Hinkle, W2FEl 


St 


Owner 











Astronomy Teaching Aids 
ES SCO Pablications 


Teachers of astronomy, both amateur and 
professional, will find the following ESSCO 
study materials useful for their classes. The 
test charts are challenging fun for the ama- 
teur astronomer, too! 


sci 


Equatorial constellation chart 
with star designations 
SCIT Test equatorial chart 
star or constellation 
Circumpolar constellation 
with star designations 
$C2T Test circumpolar chart without 
star or constellation names 
S508A Ecliptic-based star map 
equatorial grid and names 
Ecliptic-based star map with 
equatorial grid, without names 
$508B Ecliptic star map list positions 
and magnitudes for 224 stars 
$505 Nine-inch protractor on paper 
for planet orbit drawings 
Inner planet chart orbits 
Mercury, Venus, Earth, Mars 
$512 Outer planet chart orbits 
Mercury to Saturn 
SSOIA Special rectangular co-ordinate pa 
pi 


without 
names 


$c2 chart 


with 


$508 


$511 of 


of 


er for star maps 
$502 Polar co-ordinate paper 
cumpolar star maps 
$600 Aijtoff’s equal area projection of the 
sphere 13 inches wide 
Price for each item listed above: | to 9 sheets, 
10 cents each; 10 to 24 sheets, 8 cents each; 
25 to 99 sheets, 6 cents each; 100 or more, 
5 cents each. 


for cir 


From Stetson’s Manual of Laboratory Astron 
my, the chapter “Star Chart Construction” is 
available as a separate booklet, at 50 cents per 
copy. 

SPECIAL: DCS — Large wall chart of the Draper 
spectral classes, printed in four colors and 
mounted on canvas. Limited quantity. (Slightly 
damaged along edges.) $14.00 each 


SKY PUBLISHING CORPORATION 


Cambridge 38, Massachusetts 
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The southern Milky Way from the star clouds of Sagittarius (lower left) to 
Carina (upper right), photographed by Marcos A. Severin in Argentina with 
a 35-mm. camera. The exposure was 100 minutes on Agfa Isopan F film, the 
lens used being an f/4.5 Zeiss wide-angle Biogon of 21 millimeters focus. At 
left is the Scorpion’s tail, while at upper right is the Coal Sack; next to it 
and above is the Southern Cross. 


MitKy WAY PHOTOGRAPHY 


M' ATTEMPTS at photography of 
the 


Milky Way with §short-focus 
lenses have achieved success, due in part 
to the drive arrangement for my 35-mm. 
Contax camera shown opposite. The light 
equatorial mounting is hand-driven in 
right ascension, yet is quite satisfactory 
for exposures as long as 100 minutes. The 
mechanism is similar to one described by 
G. de Vaucouleurs in 


J. Texereau and 


WITHOUT A CLOCK DRIVE 


the book L’Astrophotographie d’Amateur. 

he motion of a nut along the hori- 
zontal screw is transmitted to the radius 
arm a simple linkage. The arm, 
clamped to the polar axis during opera- 
tion, may be easily loosened in order to 
reset the screw. This arrangement would 
not work if the screw were motor-driven, 
it must be turned at different 
speeds when the nut is near the ends 


by 


because 


This 60-minute ex- 
posure of the Large 
Magellanic Cloud was 
made by the author 
with an f/2 Sonnar lens 
of 85 millimeters focus 
on Agfa Isopan F film. 
North is at the top in 
this reproduction, east 
to the left. The bright 
star an inch from the 
left and near the top 
is Delta Doradus; an- 
other an inch from the 
right and 2 inch from 
the bottom is 5th-magni- 
tude Beta Mensae. 





Mr. Severin’s camera (upon the guide 
telescope) and mounting. The instru- 
ments are driven in right ascension 
by an arm that is moved by the large 
screw that the boy is holding. 


than when it is in the center. 
the rate is not troublesome, 
when the screw is turned by hand. 

At first I employed a 33-inch f/10 re- 
flector as a guide telescope, but it proved 
to be too large and heavy for my little 
mounting. I therefore adopted a 34-inch 
surplus doublet. This £/5.5 rich-field tele- 
scope is light and compact, and with 
medium-focus corrected eyepieces (Kell- 
ner or Ploéssl) gives sharp star images 
over a wide field of view. 

Ihe star photographs with this article, 
SKy AND TELESCOPE 
for October, 1959 (pages 670, 671, and 
taken on fast film with my 

instrument. 

MARCOS A. SEVERIN 
Sgto. Cabral 238 
Rafaela, Santa Fe, Argentina 


Varying 
however, 


as well as those in 


693), were 
hand-driven 


SUNSPOT NUMBERS 

The following American sunspot num- 
bers for December, 1960, have been de- 
rived by Dr. Sarah J. Hill, Whitin Ob- 
servatory, Wellesley College, from AAVSO 
Solar Division observations. 

December 1, 71; 2, 85; 3, 74; 4, 85; 5, 
87; 6, 73; 7, 67; 8, 71; 9, 80; 10, 84; 11, 85; 
IZ, 74; 13, 75; 14, 97; 15, 100; 16, 97; F7, 
80; 18, 71; 19, 63; 20, 56; 21, 60; 22, 48; 
23, 39; 24, 43; 25, 40; 26, 55; 27, 65; 28, 73; 
29, 108; 30, 106; 31, 107. Mean for De- 
cember, 74.8. 

Below are provisional mean relative 
sunspot numbers for January by Dr. M. 
Waldmeier, director of Zurich Observa- 
tory, from observations there and at its 
stations in Locarno and Arosa. 

January 1, 128; 2, 123; 3, 109; 4, 84; 
5, 78; 6, 69; 7, 60; 8, 52; 9, 52; 10, 49; 11, 
939; 12, 31; 13, 28; 14, 21; 15, 20;- 1G, 31; 
17, 43; 18, 51; 19, 50; 20, 45; 21, 50; 22, 37; 
23, 27; 24, 18; 25, 35; 26, 48; 27, 43; 28, 
62; 29, 68; 30, 55; 31, 52. Mean for Janu- 


ary, 53.5. 


| Contains 


| 125 Ibs. All 


Coated 
| 36”. Completely mounted with 
|} iris and 


| The set 
| mounted elements. 


U. S. SURPLUS BARGAINS 


IN HIGH-QUALITY OPTICAL PARTS AND EQUIPMENT 


AERO-EKTAR f/6 LENS 
Focal length 24”. ge ny 
mounted with iris and shutter. 
Excellent for wide-field telescope. 

ll in excellent condition. 
Price $35.00 


WIDE-ANGLE ERFLE 
EYEPIECE (68° Field) 


Coated optics. 3 achromatic 
lenses. 1144” focal length, 1- 
13/16” aperture. Price $12.50 


AERO-EKTAR f/2.5, 12” f.1. 


Completely mounted with shut 
ter. Originally manufactured for 
night-photography aerial camera. 
Film size, 9” 9”. Excellent 
condition. Price $50.00 


METAL PARABOLOIDAL MIRROR 


This is made of hastelloy hard metal. 12” 
diameter. 534” focal length. Manufac 
tured by Bausch & Lomb. Approx. 
weight, 314 Ibs. Brand-new condition. 

Price $10.00 


LENS ASSEMBLY, 48” FOCAL LENGTH, f/6.3 
the K40 aerial camera, which 
Manufactured by Eastman 
diam., 26” long. 

Lenses mounted 
weight of unit, 
Approx. shipping 

Price $150.00 


This was used with 
takes a 9” x 18” plate. 
Kodak. Approx. dimensions, 14” 
built-in filters and _ iris. 
housing. Approx. 
in original crates. 
weight, 200 Ibs. 


in aluminum 


BELL & HOWELL 
f/8 TELEPHOTO LENS 


lenses. Focal length 
shutter. Approx. 
Excellent con- 


Price $49.50 


weight 25 Ibs. 
dition. 
KODAK AERO-EKTAR £/2.5, 6” f.1. 

Mounted in barrel. Hard- 

coated lenses, color cor- 

rected. Complete with dust 


caps. Red and yellow fil- 
ters. Price $25.00 


AERO-TESSAR LENS SET 


The clear diameter of front lens 
is 4”; that of rear lens is 35”. 
consists of two metal- 


Price $20.00 


8-POWER WIDE-FIELD ELBOW 
TELESCOPE, COATED LENSES 


Field of view 8° 45’. Large focusing Erfle 
eyepiece. Eye lens diameter 2-1/16” with 
diopter scale +2-—4. Four 
built-in filters clear, neutral, 
red, amber. Length 157”, 
width 65”, height 7354”, 
weight approx. 914 Ibs. Ex 
condition Price $39.50 


cellent unused 


NAVY INFRARED RECEIVER, 
TYPE C-3 


Produces visible 
infrared image in complete 
darkness. For seeing in dark 
with infrared light source. 
Nothing to wear out. Oper- 
ates on two flashlight batter 
ies. Has _ high-voltage power 
supply and image tube (1P25) 
ind elaborate optical system 
Weighs only 6144 pounds and is only 11” long, 8” 
high, 514” wide. Manufactured by R.C.A. Objec 
tive £/0.9 Schmidt system, 2.4” length, 314” 
aperture. Excellent condition, waterproof 
carrying case Price $35.00 


INFRARED FILTERS 


53%” diam. x %” thick. 


image from 


focal 
with 


Price $2.95 each 


BAUSCH & LOMB f/6 
AERO-TESSAR LENS 


Focal length 24”. Completely mounted 
with iris and shutter. Excellent for 
wide-field telescope. All in excel 
lent condition. Price $25.00 


GOVERNMENT-DESIGNED 


ERECTING EYEPIECE 


The eyepiece system is housed in a precision barrel, 
with provision for varying the separation of the 
components and the magnification. The combination 
consists of a Kellner eyepiece of approximately 25 
mm. focal length in tandem with a pair of achroma 
tized doublets. This latter unit has a focal length 
of about 25 mm. and functions as the erector, or 
as a symmetrical eyepiece when used alone. The erec 
tor system is mounted in a threaded cell which may 
be turned in or out to vary the spacing and power 
The entire assembly has a focal length of about 
10 mm., and when used complete or in increments 
yields hard, wire-sharp images. 1-3/16” in O.D, by 
13,” in length; equipped with a rubber eyeshield. 

Price $5.95 


8-POWER ELBOW TELESCOPE 
2” objective; Kellner eyepiece; 
Amici erecting prism; 4 built-in 
filters; reticle illumination; field 
is 6° (325 ft. at 1,000 yds.). 
The focusing 28-mm. eyepiece 
allows focus from 15 ft. to infinity. Weight, 5 Ibs. 
These were used by the government for antiaircraft 
Government cost over $200.00. Price $12.50 


5” SCHMIDT ULTRA-HIGH- 
SPEED OBJECTIVE LENS 
SYSTEM 


Eastman Kodak infrared receiver, 
formerly known as U.S. Navy 
Metascope, Type B 7” long 
with 5” Schmidt ultra-high-speed 
objective lens (approx. f/0.5). 
Elaborate optical system, many 
coated lenses. Uses two penlight batteries. Cost 
government approx. $300.00. Factory-new. Shipping 
weight 9 Ibs Price $19.95 


Waterproof carrying case extra. Shipping weight 3 Ibs. 
Price $3.00 


£/8 40” AERIAL CAMERA LENS 


Mfgd. by Bausch & Lomb. Completely mounted with 
iris. Original negative size 9” x 9”. In_ excellent 
condition Price $50.00 


BINOCULAR EYEPIECE 


( ) Completely assembled with coated 
\ lenses. Focal length 22.5 mm.; used 


on 6 x 30 binoculars. Price $3.95 


16-mm. SINGLE-FRAME CAMERA 


Manufactured by Bell & Howell (200 
> series). 50’ magazine load. Operates 
} on 12-volt d.c. Has rotary selenaid. 

standard C mount, less lens and view 

finder. Excellent for photographing 
records, nature study, and so forth. 


Price $35.00 


8-DAY AIRCRAFT CLOCK 


24-hr. dial and civil date indicator. Cen 
ter sweep second hand. Luminous figures 
and hands on black face. Case is made 
of black plastic 34” mounting. Mfgd 
by Waltham Watch Co. Price $20.95 postpaid 


SEXTANT ANS4%53-1 


Bulb type 


(with 
alternate 
device). 


averaging 
Mfed. by 
Bendix. Unit con- 

tains a_ horizontal 

indicator, a pre 

cision averager (for 

two-minute read- 

ings), an astigma 

tizer lens, bubble-level prism, spring-wound motor, 
etc., with carrying case. Shipping weight 20 Ibs. 
Price $12.50 





Send full amount with order. All prices, except as noted, net f.0.b. Pasadena, Calif. 


C & H SALES CO. 
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TWELVE-INCH NISHIMURA CASSEGRAINIAN-NEWTONIAN REFLECTOR 
scheduled for installation in the new Astro-Physics Laboratory 
of the Garden Grove High School, Garden Grove, California. 


Biela Observatories, Inc. 


325 BERRY AVENUE 
ANAHEIM, CALIFORNIA PHONE: KEystone 3-2207 


162 Sxy anv Tetescope, March, 1961 


This 
instrument, 
with others 
from 

six inches 

to 

sixteen inches 
in aperture, 
is 

on display 

in our showroom 
for 


your inspection. 


Should you be 
personally 
unable 

to examine 
these fine 
telescopes, 

a 

brochure 
will be 
mailed 

to you 

upon request. 


Other 
astronomical 
instruments 
and 
telescopes 

in apertures 
to 36 inches. 





DEEP-SKY WONDERS 
LTHOUGH spring heavens seem 


dark, compared to the brilliant con- 
stellations of winter and summer, many 
fine telescopic objects are now in good 
position for observing. One of the more 
noteworthy is the open cluster M67 in 
Cancer, at right ascension 8° 48™.3, 
declination +12° 00’ (1950 co-ordinates). 
Distant 2,700 light-years according to 
H. L. Johnson, M67 is believed to be 
among the oldest galactic clusters. 
This 6th-magnitude object is just visi- 
ble to the unaided eye. The Skalnate 
Pleso catalogue lists it as having 65 stars 


within its boundaries, 15’ across. Viewed 
in Kansas with a 10-inch telescope, it ap- 
peared as an irregular mass of stars, 
many of them 8th to 9th magnitude. On 
especially clear nights, the pin points of 
light seemed to number over a hundred. 
M67 is a delightful view through : large 
binoculars, such as 15 x 65's. 

North of M67 is better-known M44, 
the Praesepe or Beehive, at SP 37%.5, 
+19° 52%. On a clear dark night this 
open cluster is an easy naked-eye object, 
and its invisibility indicates the presence 
of cirrus or haze. The Praesepe group 
has long been a favorite of young ama- 
teurs testing their plotting skill. Hand- 


Sky and Telescope Binders 


Dark blue fabrikoid binders priced at $3.50 
each, postpaid in the United States; $4.00 in 
Canada. Two sizes: Binder C is for volumes 
up to XVIII; Binder D is for volume XIX 
and after. When ordering, please specify the 
volume number for which the binder is to 
be used. 

Your name can be gold-stamped for 
extra, the volume number for 50¢, both for 
$1.20; print desired lettering clearly. Payment 
must accompany order. (Sorry, but no foreign 
orders accepted. ) 


Sky Publishing Corporation 


Harvard Observatory, Cambridge 38, Mass 


75¢ 





guided photographs with a small camera 
can yield surprising results. 

In this general region of the sky are 
two galaxies that can be readily observed 
with medium-size telescopes. The first is 
NGC 2903, at 9" 29™.3, +21° 44’, in Leo. 
This 9th-magnitude 11’-by-5’ spiral pre- 
sents a rather strange appearance in 
small instruments, seeming to be a double 
object, and William Herschel actually 
described it as two nebulae, numbered by 
him I56 and 157. Curiously, Admiral 
Smyth and Herschel disagree as to which 
end is brighter. The New General Cata- 
logue cites 2903 (156) as bright, 2905 


The spiral galaxy NGC 
2903, photographed at 
the turn of the century 
with the 36-inch Cross- 
ley reflector of Lick Ob- 
servatory. In the No- 
vember, 1960, “Astro- 
physical Journal,” a 
study of this galaxy’s 
rotation is reported by 
E. Margaret and G. R. 
Burbidge, and K. H. 
Prendergast, of Yerkes 
and McDonald Observ- 
atories. They find that 
from the center to about 
80 seconds of arc out- 
ward, the velocity of ro- 
tation increases to 200 
kilometers per second, 
thereafter leveling off 
or decreasing. This in- 
dicates a mass of 40 bil- 
lion suns, if NGC 2903's 
distance from us is 20 
million light-years. Pho- 
to from Lick “Publica- 
tions,” 1908. 


(157) as very faint. In a 6-inch rich-field 
telescope, there does not seem to be much 
difference between the ends. Other ama- 
teurs may wish to see if they can note 
any striking anomaly, and could report 
their results to me on a post card. 

NGC 2775 is another easy galaxy, though 
quite a bit smaller than 2903, being 2’ 
by 1’, and only 11th magnitude. A fine 
object in a 4-inch, it is easy to find if 
its position (9" 07.7, +7° 15’ for 1950) is 
first plotted in a star atlas such as Webb’s 
or the Beyer-Graff, allowing for preces- 
sion. Older books put this spiral in 
Hydra, but the constellation boundaries 
adopted in 1930 by the International 
\stronomical Union place it in Cancer. 

WALTER SCOTT HOUSTON 
36 Lawn Ave. 
Middletown, Conn. 


CORRECTION 
In the table on page 18 of the January 
issue, the latitude of Caracas, Venezuela, 
should reau +10° 29’ rather than —10° 
29’. However, the correct value was used 
in the The error was 
pointed Rodriguez-Gil of 


Caracas. 


computations. 
out by F. 
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TELESCOPE NEWS 


The Finest Can Be Yours 


| — For Less 


* 3”, 4”, and 6” VERNONscope Re- 
fractors available in f£/10 and f/15 
models 


41/4,” VERNONscope Reflectors 
Massive PAR Equatorial Mounts 


30-mm., 42-mm., and 54-mm. finder- 
scopes 


* Brandon orthoscopic and finest Kellner 


oculars 


All instruments and accessories are 100% 
American-made and fully guaranteed. 


Large glossy illustrations and descriptive 
brochures are available on request. We shall 
be honored to serve you. 


VERNONscope & Co. 
Candor, New York 











ke. 


These orthoscopic oculars are the 
choice of the amateur as well as the pro- 
fessional astronomer. Seven sizes avail- 
able: 4-mm., 6-mm., 8-mm., 12-mm., 
16-mm., 24-mm., and 32-mm. focal 
lengths. Standard 114” outside diameter. 

$15.95 each 


Brandon Oculars may be purchased at - 

Cave Optical Co., 4137 E. Anaheim 
St., Long Beach 4, Calif. 

Cleveland Astronomics, 7618 Lawn Ave., 
Cleveland 2, Ohio 

American Science Center, 5700 North- 
west Highway, Chicago 46, IIl. 

Optron Laboratory, Box 25, D.V. Sta- 
tion, Dayton 6, Ohio 

Adler Planetarium, 900 E. Achsah Bond 
Dr., Chicago 5, Ill. 

Polaris Telescopic Shop, 14319 Michi- 
gan Ave., Dearborn, Mich. 

Star-Liner Co., 887 Sherbourne Dr., 
Inkster, Mich. 


—or order direct. 


LIBRASCOPE P. R. 


Guaynabo Puerto Rico 
Formerly BRANDON INSTRUMENTS 


We will ship airmail. 
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this is NASA 


ALLOPS 


AMERICA'S 
SCIENTIFIC ROCKET RANGE 
FOR THE SPACE AGE 


Wallops Space Flight Station is located on Virginia’s historic 
Eastern Shore a scant 120 air miles from the Nation’s Capital. 
Here on the beaches, where the famed wild ponies of Chincoteague 
run free, the mysteries of the cosmos are explored. 


A part of the NASA complex, Wallops is a complete launching 
facility equipped with tracking and data collection systems. 
More than four hundred launchings are planned for 1961, 
ranging from small ARCON sounding rockets probing the outer 
edges of the atmosphere to powerful SCOUT rockets 

orbiting scientific satellites. 


You can be sure to play an important role in the nation’s space 
effort when you join NASA. For detailed information about 
outstanding professional opportunities, address your inquiry 
to the Personnel Director. 


NASA Wallops Space Flight Station, Wallops island, Va.— 

NASA Ames Research Center, Mountain View, Calif.—NASA Flight 
Research Center, P.O. Box 237, Edwards, Calif.—NASA Goddard 
Space Flight Center, Greenbelt, Md.—NASA Langley Research 
Center, Hampton, Va.—NASA Lewis Research Center, Cleveland 
35, Ohio—NASA Marshall Space Flight Center, Huntsville, Ala. 


NATIONAL AERONAUTICS 
AND SPACE ADMINISTRATION 





W BOOKS AND THE SKY WW 


SOURCE BOOK IN ASTRONOMY 
1900-1950 


Harlow Shapley, editor. Harvard Univer- 
sity Press, Cambridge, Mass., 1960. 423 
pages. $10.00. 

HIS new contribution to the Source 

Books in the History of Sciences series 
may well stimulate the following recrea- 
tion in astronomical circles: Select the 
10 (or 20) most outstanding astronomical 
papers from the first half of our century. 
[he most obvious approach would be to 
tabulate the significant general develop 
ments of astronomy during those five 
decades. 

The size of our galaxy and its rota 
tion, the distances and velocities of other 
galaxies, interstellar matter, nuclear en 
ergy and the internal structure of stars, 
the relation of stellar luminosities to thei 
spectra, the interpretation of stellar spec- 
tra themselves as a result of new under- 
standing of atomic structure, ionization, 
and excitation these would rank high 
in any such list of achievements between 
1900 and 1950. 

But to enumerate these important suc- 
cesses is a simple task compared to select 
ing the key papers in each new 
idea is set forth. Occasionally, a signifi- 
cant concept is well developed when it 
first appears in literature, 
for example, Walter Baade’s classic paper 
on stellar populations in Vol. 100 of the 
Astrophysical Journal. Other ideas come 
forth piecemeal, such as Harlow Shapley’s 


which 


astronomical 


brilliant work on the place and distance 
of the center of the Milky Way galaxy, 
for which the evidence was given in a 


long series of articles. 





If to this difficulty is added the re- 
quirement that the papers in question be 
understandable and interesting to an in- 
telligent general reader, then it will no 
longer be possible to represent all the 
leading astronomical developments in a 
selection of papers in which some dis- 
covery is first described. This, in fact, 
was the dilemma faced by the editor of 
Source Book in Astronomy 1900-1950. 
Thus, the important original mathemati- 
cal contributions Saha, Eddington, 
Milne, Karl Schwarzschild, many 
others, will not be found in this collec- 
tion of 69 articles. 

Dr. Shapley has resolved this problem 
in a twofold manner. First, a number of 
original contributions are included: the 
previously mentioned paper by Baade, 
\lbert Einstein’s E = mec’ paper trans- 
lated from Annalen der Physik, the two 
early articles by Ejnar Hertzsprung and 
by Henry Norris Russell that founded the 
idea of the H-R diagram, Jan Oort’s con- 
tribution on galactic rotation (although 


of 
and 


the mathematical development has been 
omitted), V. A. Ambarzumian’s discussion 
of stellar associations, Grote Reber’s “Cos- 
mic Static,”” H. van de Hulst’s prediction 
of the 2l-cm. hydrogen line, and so on. 
Che editor has also located Sir James 
Jeans’ original suggestion that the trans- 
of 
keep the stars shining. 

Second, some important discoveries are 


formation matter into energy could 


described in later review articles by their 
these is the 
most readable 
Sir Arthur 
Shapley’s 


authors. Among 
one of the 
in the book, 
Eddington’s Stars and Atoms. 


Heliocentric 


original 


longest and 


selections from 


own discussion, “From to 


While at the Moscow meeting of the International Astronomical Union in 
1958, Owen Gingerich, author of this book review, photographed a group of 


internationally famous astronomers. 


Left to right. they are the late F. J. 


M. Stratton of Cambridge, England (see page 144); G. P. Kuiper, then of 
Yerkes Observatory; E. Hertzsprung of Denmark; and Harlow Shapley, former 
director of Harvard Observatory and editor of the book being reviewed. 





the new Sixth Edition 
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Robert H. Baker's 


AN 
INTRODUCTION 
TO ASTRONOMY 


An Introduction to Astronomy is onc 
velopments in astronomy. Written fc 


book includes discussions of: 


e the discovery of the Van Alle 


radiation belts 
the first recording of features o 
the far side of the moon 


extreme ultraviolet solar spectrur 


tance indicators 


a new classification of galaxie 


January,1961 376 pages 


VAN NOSTRAND 
120 Alexander Street 
Princeton, New Jersey 





A leading text for a quarter century, 
again brought abreast of the latest de- 


one-quarter or one-semester courses, the 


the effective photography of the 
the use of pulsating stars as dis- 


recent activity in radio astronomy 
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YOUR ASTRONOMY MORE 
WITH THESE SKY PUBLICATIONS 


ATLAS COELI-II 


| LAROUSSPF. \ 


COLOR CHARTS OF THE MOON 


Two — color charts of the first- and last-quarter 
moon lunar half is an impressive 27” in 
diameter; the over-ali size of a chart, 23” by 33”. 
Here are two genuinely useful and informative maps 
to decorate any observatory, den, or clubroom. Printed 
in predominantly gold and black on heavy paper. 
$2.00 per set of 2 


SKY SETS |. 24 beautiful halftone prints of objects 
in the solar system and in the Milky Way. 812” by 
1134” on paper 12¥2” by 1634”. $4.00 per set 


SKY SETS II. 20 halftone prints of striking nebulae 
in the Milky Way and portraits of other galaxies, ne 
four Grawings of the 200-inch telescope. 82" by 
11%” on paper 12%" by 1634”. $4.00 per set 


MOON SETS. 18 halftone prints forming a large- 
scale photographic map of the entire visible face of 
the moon, made from Lick Observatory negatives of the 
first and last quarters. $3.00 per set 


LUNAR CRESCENT SETS. 10 halftone pictures from 
Lick Observatory that form a matching series to Moon 
Sets, but for the waxing crescent 4/2 days after new 
moon, and the waning crescent about five days before 
new moon. 2.50 per set 


ELGER’S MAP OF THE MOON. The detailed moon 
chart itself is 18” high by 17/2 wide and identifies 
all important lunar features. Under it are extensive 
notes by H. P. Wilkins on 146 regions. $3.00 


3 


COLOR MAP 
OF THE NORTHERN HEAVENS 


Shows the positions and apparent magnitudes of celestial 
objects; distances, sizes, and spectral types of many 
bright stars. The northern sky to —43° is plotted on 
a polar projection; — ow than magnitude 5.1 
included. 30” by 34! $1.00 


AMATEUR SOCIETY MEMBERS 


If your group takes SKY AND TELESCOPE magazine 
as a privilege of membership, there is a special 
discount on most Sky Publications. Your order, 
however, must be placed through your society. 
Check with club officers for information. 
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KATALOG 1950.0 


ENCYCLO 


PEDIA OF R 


LAROUSSE ENCYCLOPEDIA 
OF ASTRONOMY. 2y 1. rudaux and c. 


de Vaucouleurs. “By far the best general survey of its 
kind for anyone who has graduated from the ordinary 
popularizations and wants a taste of the real business 
of astronomy. The lucid and interesting text 
is supported by a most effective and _ intelligently 
planned collection of diagrams, photographs, and 
charts.” — Scientific American. Many full-color ren- 
ditions. 506 pages, 818 illustrations. $12.50 


PHOTOGRAPHIC LUNAR ATLAS. 


Edited by G. P. Kuiper. Contains 280 of the finest 
photographs of the moon in existence, taken with 
large telescopes at Mount Wilson, Lick, Pic du Midi, 
McDonald, and Yerkes observatories. 230 sheets, 
17” by 21”, thumb indexed and numbered, loose-leaf in 
sturdy box. (Orders accepted from the United States 
and possessions only.) $30.00 each; 2 for $50.00 


MAKING YOUR OWN TELESCOPE. 


By Allyn J. Thompson. Complete step-by-step direc- 
tions for making and mounting your own 6-inch re- 
flector at low cost. In easy-to-understand chapters, you 
learn how to grind, polish, and figure the mirror and 
how to make an equatorial mount that will provide a 
sturdy, solid support for your optics. 211 pages, 104 
illustrations. $4.00 


PHILIPS’ PLANISPHERE. Suitable for use within 10 
degrees of latitude 42° north. Printed in dark blue 
and gold, it identifies the principal constellations and 
stars above the observer’s horizon for any time of the 
night throughout the year. $3.00 


LUNAR MAP. Over 10 inches in diameter, this two- 
color map identifies 326 of the most important features 
on the moon. 25¢ each; 3 or more, 20c each 


SOUTHERN HEMISPHERE CONSTELLATIONS. By Sir 
William Peck. 12 star maps for latitude 40° south. 
$2.50 


RELATIVITY AND ITS ASTRONOMICAL IMPLICA- 
TIONS. By Dr. Philipp Frank. 75c 


HOW TO BUILD A QUARTZ MONOCHROMATOR 
for Observing Prominences on the Sun. By Richard 
B. Dunn. 50c 


THE STORY OF COSMIC RAYS. By Dr. W. F. G. 
Swann. 75¢ 


De Luxe ATLAS OF THE HEAVENS. 


This is the Atlas Coeli 1950.0, by A. Becvar. 
16 bound charts cover the entire sky to magnitude 
7.75. Over 35,000 objects . on including over 100 
radio sources; double, tiple, and variable stars; 
novae, clusters, slebulors,. and planetaries; bright and 
dark nebulae; the Milky Way and _ constellation 
boundaries. Printed in many colors, each map is 
162" by 23”. Transparent co-ordinate grid overlay in-- 
cluded. 39.75 


ATLAS COELI CATALOGUE. 


Atlas Coeli—Il, Katalog 1950.0 is the finest check 
list of celestial objects ever offered the amateur ob- 
server. Listed, with descriptive data, are the 6,362 
Stars brighter than magnitude 6.26, with their right 
ascensions and declinations, magnitudes, and much 
other useful information; extensive lists of star clusters, 
nebulae, and galaxies. tioth bound, 367 pages. $8.75 


SPECIAL: Both the De Luxe Atlas of the a 
and the Atlas Coeli Catalogue. $17.50 


FIELD ATLAS OF THE HEAVENS. 


Each chart is reduced from the original Atlas Coeli; 
stars are white on black background. The 16 charts 
are unbound, each 18 by 12%", on ~y x! paper. 

$4.00 each; 2 for $7.50 


THE HISTORY OF THE TELESCOPE. 


Henry C. King, director of the London Planetarium, has 
compiled from numerous original sources a full account 
of the development of the telescope from crude early 
instruments to the powerful giants of today. Many tele- 
scope types are illustrated by historic drawings or 
modern photographs. Information about the designs of 
specific telescopes enables this book to fill a notable 
gap in astronomical literature. The work is “‘more than 
a mere history of the evolution of the modern telescope. 
Much information of interest is given about the many 
craftsmen and instrument-makers who were concerned 
in the successive developments, and about the associ- 
ated advances in astronomy. . » The book is one 
that | can heartily commend.’ — Sir Harold Spencer 
Jones. 456 pages, 196 illustrations. $7.50 


SPLENDORS OF THE SKY. A 36-page large picture 
booklet with short and easy-to-understand captions. 
Among the many full-page illustrations, taken with the 
giant teles pene of Mount Wilson and Palomar Observa- 
tories and Lick Observatory, are a close-up view of the 
moon’s surface, and a field of distant galaxies. 36 
pages, 66 illustrations, paper bound. 50c 


Write for descriptive catalogue. All items sent postpaid. Please enclose your check or money order. 
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Galactocentric,”’ comes from Star Clusters, 
written about 15 years after his pioneer- 
ing investigation. The Leaflets of the 
Astronomical Society of the Pacific are 
the source of half a dozen selections, such 
as Clyde Tombaugh’s “The Discovery of 
Pluto.” A few articles are apparently se- 
lected to include a particular author, even 
though the subject is not directly his prin- 
cipal contribution, such as Meghnad Saha’s 
“A Stratospheric Solar Observatory.” 

The resulting collection might better 
have been titled Readings in Astronomy, 
although the other name is required by 
the series. Had this title been adopted, 
the book might reach a wider college audi- 
ence, for it should be required reading 
for every astronomy major. 

Dividing the selections into 13 subject 
groups, in chronological order within 
them, the editor has preceded each sec- 
tion with a short discussion of the prin- 
cipal developments in that field. He also 
calls attention to contributions too tech- 
nical to be included. 

Because of the two types of articles that 
constitute this volume, an under- 
stood selection is frequently followed by 
This prob- 


easily 


one of comparative difficulty. 
ably doesn’t matter too much, since many 
readers will keep the book for reference 
purposes and few will read it from begin- 
ning to end. Nevertheless, it would have 
helped to have the source identified on 
the same page as the beginning of each 
article (instead of being placed in the 
long list at the end of the volume). And 
a few statements should have been made 
concerning the nature of the selection 
and its relation to the original discovery. 
The 1950 terminal dramatically 
points up the advances in astronomy in 
the 10 years since then. The spiral arms 
of the Milky Way, optical identification 
of radio sources, synthesis of elements in 
stars, and stellar evolution are but a few 
of the important topics not included 


date 


this volume. 
Many 
sence of papers they would have chosen 


astronomers will notice the ab- 





DEPARTMENT OF ASTRONOMY 
UNIVERSITY OF TEXAS 


Applications are invited for the follow- 
ing two positions: 
1. RESEARCH SCIENTIST (Grade I, 
salary range $3,828 to $5,028 paa., 
or Grade II, salary range $4,584 to 
$5,784 p.a., depending on experience 
and qualifications) to work on obser- 
vational programs in the fields of pho- 
tometry (photographic and photoelec- 
tric) and spectroscopy of galaxies at 
McDonald Observatory and at the main 
campus in Austin. 
2. CHIEF PHOTOGRAPHER (sal- 
ary range $3,504 to $4,584) to take 
charge of new, modern photographic 
laboratory and departmental darkrooms 
in Austin. Drafting experience useful. 
Applications stating previous experience 
and references should be sent to the Assistant 
to the Chairman, Department of Astronomy, 
University of Texas, Austin 12, Texas. 











within the 1900-1950 period, but consid- 
ering the scope of the source book and its 
inherent restrictions, we must thank Dr. 
Shapley for so boldly attacking this not 
uncontroversial task. 

OWEN GINGERICH 


Smithsonian Astrophysical Observatory 


BEYOND THE PLANET EARTH 
Pergamon Press, 
190 pages. $3.75. 


Konstantin Tsiolkovsky. 
Inc., New York, 1960. 
NLY RARELY is a work of science 
fiction reviewed in this department, 
but because of its scientific content and 
historical significance, Beyond the Planet 
Earth can be recommended to both oc- 
casional and serious readers of astronomi- 
cal literature. Completed just after World 
War I, and incorporating ideas developed 
over 40 years, this book portrays graphi- 
cally the possible situations and prob- 
lems to be met by pioneer human visi- 
tors to outer space. This first English 
translation is by Kenneth Syers. 
Konstantin Eduardovich ‘Tsiolkovsky 
(1857-1935) was an unusual amalgamation 
of scientist and romantic, mathematician 
and dreamer, who anticipated much of 
Robert Goddard’s and Hermann Oberth’s 
rocket work. In addition, he devised plots 
and schemes for extraterrestrial adven- 
tures in the spirit of Jules Verne. Son of 
an underpaid forester and inventor, he 
was left almost totally deaf by an attack 
of scarlet fever at the age of nine. Thus 
forced to withdraw from his school and 
friends, young Tsiolkovsky found refuge 
in his father’s library, reading voraciously 
in mathematics and _ physics. Wings 
fascinated him, and every opportunity to 
create and experiment with wood and 
tissue models of aircraft was enthusiasti- 
cally 
\t great family 
enabled to go to 


seized. 
the was 
Moscow. Existing on 
meager allowance, Tsiolkovsky 
stayed there three years, haunting the 
libraries. His dank room was a maze of 
experimental apparatus; he starved him- 
self to pay for books and chemicals. 
rr his lack of a high school di- 
ploma, Tsiolkovsky passed the teaching 
examinations and settled down in Kaluga 
province, to become a mathematics and 
physics teacher held half in awe, half in 
derision by his neighbors. Although sev- 
inventions caused local stir, 
28-inch wing- 


sacrifice, boy 


a most 


eral of his 
for instance a 
spread that soared superbly, he was neg- 
lected by the outside world. His 
posal for a long-range rocket reached 
the Russian Chief Artillery Office just 
after the outbreak of World War I, but 
was largely ignored. 

Many of his papers, both published and 
presented ideas that are 
1883 he declared that 


vulture of 


pro- 


unpublished, 
current today. In 
“reactive movement” should be 
sidered a force in flying, and in 
he worked out a structure for a 


con- 
1886 
metal- 
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Dr. Paul 
On 


OUTER SPACE 
PHOTOGRAPHY 
For Tlie 
Amateur 


OUTER SPACE PHOTOGRAPHY FOR THE 
AMATEUR, by Dr. Henry E. Paul, is a 
straightforward guide to the complete 
field of sky picture taking — star trails, 
high-flying objects, rockets and satellites, 
the moon, the sun, eclipses, nebulae, 
stars, meteors, planets. There is a full 
discussion of equipment and how to use 
it —- cameras, lenses, telescopes, films, 
exposure, developing, printing. Lavishly 
illustrated with over 100 superb photo- 
graphs, all made by amateurs. Pub- 
lished by AMPHOTO. 


OUTER SPACE PHOTOGRAPHY 
FOR THE AMATEUR 


By Dr. Henry E. Paul 
$250 


Now on camera and b 
direct from the publisher. 


AMPHOTO 


sale at ook stores, or order 
33 W. 60th St., 
New York 23, N.Y. 





A new popular introduction—7 


to modern astronomy . 


ATOMS TO 
GALAXIES 


James Stokley 
Michigan State University 


Just published! This new book for the 
general reader cuts across the dividing 
lines of physical science to summarize 
our present knowledge of the universe 
around us. With clarity and accuracy 
the author explains the intricacies of the 
atom, then gradually broadens his view 
to include the earth, moon, sun, solar 
system, stars, and galaxies. 


This approach — from microscopic 
to macroscopic — insures a clear. grasp 
of such concepts as the structure of mat- 
ter, radio astronomy, spectroscopy, and 
atomic changes within the sun and other 
stars. Of special interest is the material 
on the evolution of the universe, space 
flight, and the question of life on other 
planets. Illustrated with spectacular pho- 
tographs, this book gives an excellent 
understanding of the space age. 196]. 
384 pages, 88 illustrations. $6.00 


Order from: 








THE RONALD PRESS COMPANY 
15 East 26th St., New York 10 
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surfaced dirigible. He planned to use 
artificial satellites as bases for space 
probes; to create artificial weight in a 
satellite by rotating it about its own axis; 
to use seaweed as a space traveler's food; 
and to float living creatures in baths of 
liquid in order to protect them from tre- 
mendous accelerations and decelerations. 

Recognition came only gradually. In 
1918, after the revolution, Tsiolkovsky 
was elected a member of the Socialist 
Academy (which later became part of the 
U.S.S.R. Academy of Sciences); a modest 
subsidy was assigned him. His articles 
began to appear at public expense, and 
he was freed to carry on the experiments 
he had long desired. 

Tsiolkovsky’s wide interests are illus- 
trated by Beyond the Planet Earth, for 
it is more than a listing of the author’s 
ideas for the first spaceflight. It is a 
sounding board upon which he expresses 
his feelings toward nature, man, and 
society. 

The story is set in the year 2017. High 
in the Himalayas stands the castle of 
six immensely wealthy researchers who, 
disillusioned by the pleasures and people 
of the world, have sought a refuge where 
they may devote themselves to the 
abstract and lofty ideals of science. Frank- 
lin, Galileo, Helmholtz, Ivanov, Laplace, 
Newton — each man possesses a distin- 
guishing characteristic, be it precision, 
imagination, profundity, or practicality. 


The Russian, Ivanov, is the character 
most like Tsiolkovsky himself, a dreamer 
who has the erudition and ability to 
implement his ideas. He is the one who 
bursts forth with plans for a spaceship; 
it is he who first ventures to land upon 
the moon. 

This fictional first space trip is an un- 
qualified success; indeed, by the time the 
first travelers return to earth, many 
orbiting colonies spawned by their pio- 
neering efforts are already functioning. 
As a scientist, Tsiolkovsky computes and 
analyzes all possible situations that might 
arise, so the unexpected simply cannot 
happen. Even the problem of bathing in 
gravityless space is taken in hand: A 
hollow, slowly rotating cylinder is half 
filled with water that collects at its 
circumference; the bathers, swimming and 
splashing quite normally, sit with their 
heads toward the center. 

Several incidents and objects mentioned 
in the book seem incongruous today. For 
example, radio communication did not 
exist when Tsiolkovsky started to write, 
so the spaceship signals by means of 
mirrors or flashing lights, and men in 
spacesuits talk to each other by touching 
helmets or by vibrating wires stretched 
between them. Nevertheless, one must 
admire the fertile imagination of the 
author, out of touch as he was with the 
main stream of western scientific thought 
at the turn of the century. 





With this fascinating, precision-built globe com- 
bination you can follow the exciting events of an 
entire day in the heavens. You read time by ob- 
serving the earth’s relation to the sun. There are 
two globes, a 6-inch terrestrial and a 12-inch 
celestial. The earth globe is rotated by an electric 
motor once every 24 hours. The sun’s noontime 
position is shown for any point on the earth’s sur- 
face, and because the movable ecliptic ring is con- 
nected to the twilight ring, sunrise and sunset and 
the duration of twilight are shown for all places. 

Only two daily settings are necessary — simply 
move the sun indicator eastward to the next day's 
dete on the ecliptic circle, and turn the earth 
globe one degree to correspond to the actual rota- 
tion of the earth (about 361° in 24 hours). 

The movable ecliptic (sun) ring is also marked 
for the moon’s phase positions and the maximum 
greatest elongations of Mercury and Venus. 


Model $T-12-E.C. —- 12-inch diameter 
Write for free brochure. 


FARQUHAR TRANSPARENT GLOBES 


3724 Irving St., Philadelphia 4, Pa. 
Telephone: EVergreen 2-2833 
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The latest 


ype t= move a2 


PLANETARIUMS 


have been installed at 


Brazilian Naval Commission 
Rio de Janeiro, Brazil 
and at 
University of Alberta 
Edmonton, Alberta, Canada 


. 
Spitz Laboratories 


Inc. 
YORKLYN, DELAWARE 
Phone: CEdar 9-5212 





Considered for the number of thought- 
provoking inventions and ideas it pre- 
sents, and for the historical background in 
which it was produced, Beyond the Planet 
Earth is a most illuminating work. It is 
fantasy, to be sure, but written in a re- 
sponsible and extremely readable manner. 

G. B. C. 





NEW BOOKS RECEIVED 


ASTRONOMISCHER JAHRESBERICHT, Vol. 58, 
1960, Astronomisches Rechen-Institut, Ménch- 
hofstrasse 12-14, Heidelberg 17a, West Ger- 
many. 567 pages. DM 60, paper bound. 

The world’s astronomical literature pub- 
lished in 1958 is comprehensively listed in 
this latest annual volume of a standard ref- 
erence work. Titles are arranged by sub- 
ject, with short abstracts in German for the 
more important references. The alphabetical 
subject index is in English. 

PRINCIPLES OF MeTeoritics, E. L. Krinov, 
1960, Pergamon. 535 pages. $12.00. 

Originally published in Russian in 1955, 
this technical monograph provides a thorough 
survey of modern research on meteorites, with 
emphasis on Soviet work. This translation is 
by Irene Vidziunas and was edited by Harri- 
son Brown; some more recent material has 
been added by the author. The well-illus- 
trated text is supported by a 270-entry 
bibliography. 

FUNDAMENTAL Puysics, Jay Orear, 1961, 
Wiley. 381 pages. $6.75. 

Equations, diagrams, and illustrative prob- 
lems are used by a Cornell University scien- 
tist to explain systematically the basic prin- 
ciples in various branches of modern physics. 
This book is intended for college students not 
specializing in physics but having some back- 
ground in mathematics. 

GALILEO IN Cua, Pasquale M. D’Elia, S. J., 
1960, Harvard University Press. 115 pages. 
$4.00. 

A little-known chapter in the history of 
astronomy is the spreading of Galileo’s dis- 
coveries by Jesuit missionaries to China. 
This scholarly account, based on Italian and 
Chinese documents, traces Galileo’s influence 
in the Far East up to the point of his death 
in 1642. The book is a translation by Rufus 
Suter and Matthew Sciascia of two lectures 
given at Rome in 1942, with added notes. 





ORDERS FOR BACK ISSUES 


The stock of back numbers of this 
magazine for the first 16 volumes (No- 
vember, 1941, to October, 1957) has 
been transferred to Walter J. Johnson, 
Inc., 111 Fifth Ave., New York 3, N. Y., 
from whom issues still in print may be 
ordered. That company is at present 
reprinting the first four volumes in 
photo-offset form, to be available later 
this year. Eventually, as demand war- 
rants, other out-of-print numbers will 
be reissued. 

Recent back numbers, Vols. XVII 
to the present (beginning November, 
1957), should be ordered from the 
circulation office of Sky AND TELESCOPE, 
49 Bay State Rd., Cambridge 38, Mass. 
All issues except April and November, 
1958, and September, 1959, are in good 
supply. The price is 75 cents per copy, 
including mailing, $6.00 for 12 issues 
ordered at one time. 

















Special Coated Objectives 


BIG 2%” DIAM. — 40” F.L. — $6.00 


These tested achromatic lenses are the same high 
quality as our ‘‘Big Lenses,’’ except they are seconds 
because of slight edge chips or small scratches. 


Cat. No. $1804 Only $6.00 ppd. 


Mounted Eyepieces 


The buy of a lifetime at a great 
saving. First choice of the 2ma- 
teur and professional astronomer. 
Perfect lenses set in black anod- 
ized standard 144” O.D. aluminum 
mounts. 
F.L. 
6 mm. ("") 
6 mm. (14"") 
..12.5 mm. (72)... . Ramsden 
..+- 12.5 mm. (1/2")... . Symmetrical 6 
..16 mm. (56) Erfle (wide-angle) . 
.. 16mm. (56 Orthoscopic 12 
....18 mm. Symmetrical 
..22 mm. .. Kellner 
...27 mm. . Kellner 
..32 mm. Ploss! 
....35 mm. Symmetrical 
$1255.... ). . Kellner 
$1485... .56 mm. Symmetrical 
COATED LENSES 75 cents extra. 


wWge aa e . 
Giant” Wide-Angle Eyepiece 
COATED LENSES 75 cents extra. 
Erfle eyepiece best for low-power per 
formance. Superior six-element de- 
sign. 65° field, 1144” E.F.L., clear 
aperture 214”, focusing mount and 
diopter scale. Combine this eyepiece 
with our 5” objective No. $1475 for 
a tremendous light-gathering Rich- 
Field Telescope. 
Cat. No. $1405 (illustrated) 
Cat. No. $1858 Same as above without di- 
opter scale 
@ FREE RUBBER EYESHIELD © 
with 81405 
1%4"’-diam. ADAPTER for 
eyepiece above $ 3.95 ppd. 
ADAPTER PLATE AND TUBE. Aluminum ta- 
pered tube and adapter plate, black anodized and 
finished in black crackle. Slides into our 5” O.D. 
Aluminum Tubing No. $1511. These parts are used 
with the_eyepieces above to make a Rich-Field Tele- 
scope. Details in our catalogue. 
Cat. No. $2300 


} Wide-Angle Erfle 


Type 
Orthoscopic 


$12.50 ppd. 


Cat. No. $1594 


Brand-new eyepiece with 68° field; 
coated. E.F.L. 144”. Focusing mount, 
3 perfect achromats, 1-13/16” aperture. 
Cat. No. $1020 $13.50 ppd. 
Cat. No. $1593 11/4’’-diam. ADAPTER for eye- 
piece above 


An Economical Eyepiece 


This mounted eyepiece has two 
magnesium-fluoride-coated achromatic 
lenses 29 mm. in diameter. Excellent 
definition. E.F.L. 1%”. Cell fits 


14%” tubing. 
Coated $5.90 ppd. 


Cat. No. $1911 ‘ 
Cat. No. $1991 Not Coated 5.25 ppd 


Rack-&-Pinion Eyepiece Mounts 
i c 


For Refractors 


Here is a wonderful opportunity 
for you to own a most mechani- 
cally perfect Rack-&-Pinion Fo- 
cusing Eyepiece Mount with vari- 
able tension and adjustment. Will accommodate a 
standard 114” eyepiece, positive or negative. The 
body casting is made of lightweight aluminum with 
black-crackle paint finish, focusing tube of chrome- 
plated brass. Focusing tube for refractors has a travel 
of 4”, for reflectors 2”. Mount will fit all size tubing. 


REFRACTOR TYPE 
Cat. No. $1494 for 2%” |.D. Tubing 
Cat. No. $1495 for 314” |.D. Tubing 
Cat. No. $1496 for 436” |.D. Tubing 

REFLECTOR TYPE 
Cat. No. $1976 (less diagonal holder) 
Cat. No. $1982 DIAGONAL HOLDER 


$12.95 ppd. 
12.95 ppd. 
12.95 ppd. 


8-Power Elbow Telescope 


This telescope has a brilliant-image 
48° apparent field; actually 325 feet 
at 1,000 yards. Can be adjusted for 
focusing 15 feet to infinity. 2” achro- 
matic objective, focusing eyepiece 28- 
mm. f.l., Amici erecting sys- 

tem. Turret-mounted filters: 

clear, red, amber, and neu- 

tral. Lamp housing to il- 
luminate reticle for night use. 

Truly the biggest bargain you 

were ever offered. Original 

Gov't. cost $200. 


Cat. No. $1686 Not Coated 
Cat. No. $1975 Coated 


$13.50 ppd. 
$17.50 ppd. 


Star Diagonals 


Guaranteed to make viewing 
the heavens with a refractor 
telescope 100% easier for the 
observer. Stop needless crouch- 
ing forever. Choose the STAR 
DIAGONAL that best suits 
your requirements. Slides into 
standard 114” eyepiece mounts. Chromium tubes and 
aluminum housing, attractive black-crackle finish. 


AMICI STAR DIAGONAL WITH 
ERECT IMAGE 


For comfortable viewing of terrestrial or astronomical 
objects. The Amici prism gives an erect image. 


Cat. No. $2095 $12.00 ppd. 


RIGHT-ANGLE PRISM STAR DIAGONAL 


Contains a high-quality aluminized right-angle prism, 
wide field. Practical for astronomical use. 


Cat. No. $2096 $12.00 ppd. 
MIRROR STAR DIAGONAL 
Diagonal houses an excellent first-surface mirror, flat 


to within 14 wave. Important accessory for refractor 
telescopes. 


Cat. No. $2097 ...... 


7 x 30 Wide- 


SA 





$12.00 ppd. 


Newly designed wide-field finderscope for reflector or 
refractor. Featured in this handsomely conceived black 
anodized aluminum tube are a 30-mm. coated achro- 
matic objective, a wide-field Kellner eyepiece, 

the all-important true crossline reticle for fast, 
locating. Compact and lightweight, 9” long, 
diam., 9 oz. May also be used as a hand-held telesco 
offering excellent extra-wide-field views of the s 


Cat. No. $2193 $9.75 ppd. 


Finder Ring Mounts 


Made of cast aluminum with black crackle 
finish. Each ring has three locking wing 
screws for adjusting. Base has two 
holes for mounting screws, and fits any 
diameter tubing. asy to attach. Ring 
mount No. $1963 will accommodate finder above. 


Cat. No. $1963 .. 1-15/16” I.D. .. Per Pair, $3.95 ppd. 
Cat. No. $1964 .. 2-11/16” I.D. .. Per Pair, $3.95 ppd. 


New Prismatic Telescope 
Coated ~~ 80-mm. 
<< Objective 


~ 


e Big 80-mm.-diam. (314”) objec- 


tive, for spotting or astronomical 
use. Will show stars of the 11th 
magnitude — 100 times fainter 
than the faintest visible to the 
naked eye. Table-top tripod in- 
cluded, extended 18”, closed 1314”. 
Length of scope 1644”. Combined 
weight of scope and tripod is 
51% Ibs. All coated optics. 


gs 
@ x: 


FIVE EYEPIECES 
Field at 
Power 1,000 yards 
15x 122 ft. 
20 81 
30 61 
10 
60 
Cat. No. $2052 $59.50 ppd. 


60-mm.-diam. Scope. Same as above but with 
smaller objective. Equipped with same five eyepieces 
- 15x, 20x, 30x, 40x, 60x. Coated. With tripod. 


Cat. No. $1721 $42.95 ppd. 


Exit pupil Relative 
diam. Brightness 
5.4 mm. 29 
16 
4 
1 


BNN DD 


77 
4” Reflector Telescope 
ts 45x-225x 
A t 4x Finder — Wood Tripod 
. Study the sun and _its 
spots. Observe galaxies, 
clusters, nebulae, and the 
Milky Way. Enjoy the 
thrill of being able to 
pick out small craters on 
the moon and see detail in the larger craters. A 
beautiful lunar landscape is brought to your door- 
step. Bring distant events close to you; witness 
nature in action — eclipses, heavenly objects, and 
orbiting satellites. A high-quality telescope with 
an f/9 mirror. It has three eyepieces, 4-mm. (225x), 
6-mm. (150x), 20-mm. (45x), and a free Barlow 
lens which will double the power. This will give 
90x with the 20-mm. eyepiece, and 300x with the 
6-mm. if observing conditions permit. a 
tray ee eyepieces clean and at hand. Sun and 
moon filters are included. Ci wood tripod 
makes scope portable, gives it stability and compact- 
ness. Finished in gray enamel with black trim. 
Imported. Shipping weight about 20 lbs. 
FREE BARLOW LENS PLUS FREE BOOK ‘DISCOVER THE 
STARS” will come with scope. 
Cat. No. $2273 f.o.b. Lynbrook, N. Y., $59.50 
Beautifully styled imported binoculars. Precision made. 
LOW, LOW PRICES! 


““Zeiss’’ Type 

Complete with carrying case and straps. American 
type offers a superior one-piece frame and clean de- 
sign. Individual Focus (IF) or Center Focus (CF). 


Cat. Size Field at Type 
No. 


American Type 


6x15 I/F 
6x30 CF 
6x30 IF 
7x35 CF 
7x35 IF 
7x35 CF 
7x35 CF 
7 x 50 CF 
7 x 50 CF 
7x 50 IF 
7 x 50 CF 
8 x 30 CF 
8 x30 IF 
10 x 50 IF 
20 x 50 CF “Zeiss” 


*Wide-angle 11° **Wide-angle 
Add 10% Federal tax to all prices above. 


Opera 
“Zeiss” 
“Zeiss” 
“Zeiss” 
“Teiss”’ 
American 
American* 
American** 
“Zeiss” 
“Zeiss” 
American 
“Teiss”’ 
“Zeiss 
“Zeiss” 


Monoculars 


Brand new, coated optics, complete 
with pigskin case and neck straps 


$10.00 ppd. 
Ue ppd. 


New! Zoom Binoculars 


Six different powers at your fingertips in the same 
binocular: 7x, 8x, 9x, 10x, 11x, and 12x. Positive 
fingertip control accomplished by rotation of eyecups. 
Popular Center Focus, American type, 40-mm. objec- 
tives, all coated optics. Complete with carrying case 
and straps. Add 10% Federal tax. 


Cat. No. $2303 $39.75 ppd. 





@ FREE CATALOG @ 
Millions of lenses, prisms, eyepieces, rack-and- 
pinion eyepiece mounts, cells, aluminum tubing, 
mirrors, binoculars, telescopes, parts, acces- 
sories, and so forth. Write today! 











March, 1961, Sky AND TELESCOPE 


We pay POSTAGE IN U. S. — C.0.D.’s you pay postage. 
Satisfaction guaranteed or money refunded in 30 days. 
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constellation of the month 


GEMINI 


A favorite star group among watchers of 
Aarch skies is Gemini, the Heavenly Twins. 
Naked-eye observers know it as one of the 
few constellations whose form really fits its 
name. From its brightest stars, Castor and 
Pollux, run two nearly parallel lines picked 
out in stellar pin points, marking the mythical 
brothers. This month, however, all are out- 
shone by a visitor within the constellation — 
the brilliant red planet Mars 

Gemini is a fine region for sweeping with 
binoculars, or even better, a UNITRON finder 
used as a hand-held instrument. Look near 
the 3rd-magnitude stars Eta and Mu Gemi- 
norum for the famous cluster Messier 35, a 
misty knot of faintly glittering points of light. 

For a closer view of it, choose a low mag- 
nification on a UNITRON 2.4-inch or 3-inch, 
and see this cluster as a bright swarm of 
distant suns. Open star clusters such as this 
are good subjects for astrophotography; the 
owner of a UNITRON Photo-equatorial who 
takes a carefully guided half-hour exposure 
will be rewarded by a faithfully accurate, per- 
manent record of this remote stellar system. 

The double stars of Gemini offer much to 
users of popular-size refractors, especially on 
nights of good seeing, when there is little or 
no twinkling. Nu Geminorum, magnitudes 
3 and 4, is a very wide, easy pair in a 1.6- 
inch UNITRON; look two degrees south of it 
for the 20-second pair 20 Geminorum, mag- 
nitudes 6 and 7. 

With a 3-inch aperture, try for the 8th- 
magnitude companion to Delta Geminorum, 
seven seconds distant. Rather more difficult 
is Lambda, accompanied by a faint 10th- 
magnitude secondary, 10 seconds away. 

The owner of a 4-inch UNITRON will find 
the brilliant binary pair Castor a fine object. 
It consists of a 2nd- and a 3rd-magnitude 
star, only two seconds of arc apart in the 
present stage of their four-century orbital 
motion. For best results on this rather close 
pair, use high power on a night with steady 
seeing. Note also the 9th-magnitude com- 
panion about a minute of arc distant, making 
Castor a visual triple star. The view in a 
6-inch UNITRON is even more striking. 


a preview of the good’ things fo come 


9°. 


Above, in all its array of precision components, is the UNI- 
TRON 4” Photographic Equatorial Model 160. 
We hope these pictures, a thousand times better than words, may 
suggest to you something of that inevitable glow of surprise and 
pride that comes to the new UNITRON owner who, for the first 
time, opens his newly arrived telescope cabinets and discovers how 
much he has bought. . . . 
This sense of discovery . this sheer delight in receiving even 
more value than you expected .. . is only the very first of the 
myriad pleasures the Model 160 has in store for you. For, like all 
UNITRONS, this model will last a lifetime. 


HERE’S WHAT YOU GET WITH THE MODEL 160: 


@ 4” refractor @ 10x 42-mm. view finder 


@ Clock drive weight driven, with 
governor and speed regulator 
Astro-camera 220 with accessories 
Equatorial mounting with setting 
circles; slow-motion controls for 
declination and right ascension 
Tripod 
Metal tripod shelf with levels 
Battery-operated shelf illuminator 
2.4" photographic guide telescope 
with 78x crosshair eyepiece 
Star diagonal 
Uniclamp mounting brackets 
Uniclamp camera bracket 


Super rack-and-pinion focusing mech- 
anism with clamps 

8 eyepieces: 250x, 214x, 167x, 120x, 
83x, 60x, 38x, 25x 

Unihex rotary eyepiece selector 
Erecting prism syster 
Sun projecting screen 
Sunglass 

Solar aperture diaphragm 
Unibalance tube assembly 
Pocket eyepiece case 
Tool and hardware kit 
Wooden cabinets 
Instructions 


$1175 





NEW ACHROMATIC AMPLIFIER 
NOW FREE with each UNITRON 


UNITRON’s new “Achromatic Amplifier’ is a two- 
element, Barlow-type, negative amplifying lens designed 
especially for UNITRON Refractors. When used with a 
UNITRON eyepiece, it doubles the normal magnification 
of the telescope. Here is an ideal way to increase the 
usefulness of each eyepiece and to obtain the high 
magnifications that you have always wanted for plane 
tary and lunar observations. The magnification factor 
of 2x has been selected as the most useful for general 
amateur observing under a wide variety of atmospheric 
conditions. 


Two types of mounting cells are offered: one to fit 
the UNIHEX Rotary Eyepiece Selector and one for the 
UNITRON Star Diagonal. Either type can be inserted 
or removed in a jiffy. There are no cumbersome tubes 
to attach, nor ever any need to adjust the focus of 
the “‘Achromatic Amplifier.“ You merely use your regu- 
lar standard or accessory UNITRON eyepieces in the 
UNIHEX or star diagonal in the customary manner. 
The unique optical design matches the UNITRON objec- 
tives and eyepieces to insure sharp definition without 
loss of resolution. 

This useful and valuable accessory is now included 
as standard equipment with all UNITRON Refractors at 
no additional cost another of the many reasons 
why the telescope you choose should be a UNITRON. 





CALLING ALL UNITRON OWNERS! 


If you purchased a UNITRON before the Achro- 
matic Amplifier was available, we want you to 





UN/ITRON 


INSTRUMENT COMPANY © TELESCOPE SALES DIVISION, 
66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS. only. (When ordering, please state whether for 


have the chance to get one, and offer it at the 
special price of $6.00 — less than one-third the 
price you’d pay elsewhere for an accessory of 
this quality. This offer is for UNITRON owners 


UNIHEX or star diagonal.) 
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MANY Models To Choose From! Psychology of UNITRON of last month 
2’ SATELLITE ($7.50 Down) 6x, diagonal $75 Sleeplessness Simplified 


eyepiece, altazimuth mount with circles, stand Do you lie awake nights fretting over the 
1.6’ ALTAZIMUTH ($7.50 Down) $75 fact that you are not a UNITRON owner? 

with eyepieces for 78x, 56x, 39x Do you have to lull yourself to sleep by 

counting UNITRONS? Worse still, do you 
2.4" ALTAZIMUTH ($12.50 Down) $125 see yourself in nightmares, tunneling under 

with eyepieces for 100x, 72x, 50x, 35x the foundations of the UNITRON plant to 
2.4’ EQUATORIAL ($22.50 Down) $225 make off with one of America’s most popular 

with eyepieces for 129x, 100x, 72x, 50x, 35x refractors? If this is your problem, neither 

' medical attention nor a soporific is needed 
o° ARE G06.00 Sewn) $265 to cure you. In the Saeaas of the layman, 

with eyepieces for 171x, 131x, 96x, 67x, 48x you need a UNITRON! 

3’’ EQUATORIAL ($43.50 Down) $435 Fortunately, it's so easy to own a UNI- 

with eyepieces for 200x, 131x, 96x, 67x, 48x TRON, even if you find it inconvenient to 
3” PHOTO-EQUATORIAL ($55.00 Down) $550 pay for it all at once. Using UNITRON's 

with eyepieces for 200x, 171x, 131x, 96x, 67x, 48x Painless Payment Plan, * mere 10° 6 down 
Pes? $465 will a the or _ — retina. The 

($46.50 Down) with monthly payments, which extend over a year “” 

eyepieces for 250x, 214x, 167x, 120x, 83x, 60x or more, are small indeed compared to the 2.4" ALTAZIMUTH REFRACTOR 
785 ost of an equivalent period of psychoanalysis. For those of you who missed last month's fea- 
At the end of this time you will have some- : ae! 

: : i : i tured UNITRON, we're bringing it back for this 
thing permanent to show for your money — 
4" PHOTO-EQUATORIAL ($89.00 Down) with $890 a UNITRON, to give you a lifetime of ob- 

eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x serving pleasure. month. If you plan on missing next month’s, 
4’ EQUATORIAL with clock drive $985 So, instead of a page from a physician's look on the facing page for this month’s featured 

($98.50 Down), Model 160V, eyepieces as above prescription pad, take the Easy Payment UNITRON. Take a good look at it, because we 

Order Form found in the UNITRON ata- 
4 EQUATORIAL with clock drive and metal $1075 log, fill it in, and mail it together with your 
pier ($107.50 Down), Model 166V, eyepieces as above down payment. Unlike other time-payment last month’s. There’s a limit to how long you can 
$1175 forms, ours is neither a comprehensive finan- keep up this sort of thing. Anyway, last month’s 
cial quiz nor an attempt to probe your sub- UNITRON is one wonderful deal for just $125. 
conscious. All you need tell us is your name 
and address ‘(so we'll know where to ship 
0 ee drive, vier, $1280 your telescope) plus a few other bits of 
stro-camera A own), eyepieces for x, . ’ "a9 > ‘ > 2 i > 

90x, 250x, 214x, 167x, 120%, 83x, 60x, 38x, 25x «Tally available data, In little mov tie HOW TO ORDER A UNITRON 
6” EQUATORIAL with clock drive, pier, $5125 UNITRON will arrive. Then you will really Send check or money order in full or use our 

2.4” view finder, with eyepieces for 625x, 500x, stay awake nights! But now it will be by Easy Payment Plan. Shipments made express 
416x, 357x, 277x, 200x, 138x, 100x, 62x, 42x choice — at the controls of your UNITRON. collect. Send 20% deposit for C.0.D. ship- 

ment. UNITRON instruments are fully guaran- 
teed for quality, workmanship, and performance, 
and must meet with your approval or your 


IT HAD TO HAPPEN: A UNITRON WITH YOUR NAME ON IT! money back. 


We’ve gone and done it. We’ve personalized the 
telescope business. For a limited time, when you 
buy a UNITRON, you can have your name embossed 


in a plastic name plate attached to the gleaming black Get thie) | s FREE 


4’ EQUATORIAL ($78.50 Down) with 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 
month so you can see what you missed last 


can’t guarantee we'll bring it back next month as 


4’’ PHOTO-EQUATORIAL with clock drive and 
Astro-camera ($117.50 Down), with eyepieces 
for 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x 

















barrel at no charge. 


People tell us they like it. It’s in quiet good 
taste, yet it seems to give that extra fillip to the Observer's Guide and Catalog on 


pride of ownership people feel for their UNITRONS. 
To get your name plate simply add this statement 


to your order: Please attach a name plate to my ASTRONOMICAL TELESCOPES 


telescope. This is the name: (print name clearly). 


This valuable 38-page book 
is yours for the asking! 


New UNIT RON jew Finde rs With artificial satellites already launched and space 


travel almost a reality, astronomy hos become today's 
fastest growing hobby. Exploring the skies with a tele- 
scope is a relaxing diversion for father and son alike. 
UNITRON's handbook contains full-page illustrated 
articles on astronomy, observing, telescopes and acces- 
sories. It is of interest to both beginners and advanced 
omoteurs, 


Contents include — 











Observing the sun, 


( moon, planets and 
wonders of the sky 
Constellation map 
Hints for observers 
: ’ a Glossary of telescope terms 
: How to choose a telescope 


Amateur clubs and research 
programs 


UNITRON’s popular view finders with newly designed optics and mechanical features are better than ever. UNI TRON 


From left to right: 23.5 mm., 30 mm., 42 mm. 

1. VIEW FINDER (Used on UNITRON 2.4” Equatorials): 3. VIEW FINDER (As used on UNITRON 4” Refractors): INSTRUMENT COMPANY - TELESCOPE SALES Oly 
23.5-mm. (.93) achromatic objective, 6x eyepiece with 42-mm. (1.6) coated achromatic air-spaced objective. 66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS 
crosshairs. Chromed brass tube. Mounting brackets with 10x eyepiece with crosshairs. Duralumin tube finished 
centering screws. . in white enamel. Dewcap. Furnished with mounting °, js 

Only $8.50 postpaid brackets, centering screws for collimation, and mounting evap day dole UNITRON's new Observer's I 

screws. This finder measures approximately 16’ over- atalog 20-L. 

2. VIEW FINDER (As used on UNITRON 3” Refrac- all. It is light in weight, compact and small enough for Name —__ - | 
tors): 30-mm. (1.2) coated achromatic objective and use as a hand telescope furnishing spectacular wide-field Street_— ‘ _ , . 
8x eyepiece with crosshairs. Other details as in View views of the sky. | a... ' State ] 


eer +. Only $10.75 postpaid Only $18.00 postpaid Le ome os C eniicneinliadi Manatee wl 
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12'2" Cassegrainian 
Portable $2750 


* Instruments 
* Optics 
* Accessories 


Tr, OPTICAL LABORATORIES 


P. O. Box 481 





Huntington Beach, Calif. 











PARABOLIC MIRRORS 
OF PYREX-BRAND GLASS 


Diam. Focal Length Price 

6” ye ..$49.98 postpaid 
8” ae al .. 69.98 postpaid 
10”. 60”. 125.00 postpaid 
These mirrors are accurate to % wave length 
or better and are free of defects including 
chips, scratches, and pits. Aluminized reflec- 
tive coating is protected with quartz over- 
coating. We invite you to test and compare 
these with mirrors selling for more. Returnable 
within 15 days if not pleased. 


EXTRA-THICK PYREX-BRAND 
GLASS ELLIPTICAL DIAGONALS 


Made of. select 
fine annealed ma- 
terial. Fiat to %& 
wave or better 
and free of any 
defects Alumi 
nized and quartz 
isted below 





Postpaid prices 


4-VANE SPIDERS 


Simple, sure de- m 
sign. Rigidly con- 
structed. Can be 
adjusted up of 

down, tilted or 
rotated, and 

locked in place 
Postpaid. 


overcoated. 


Minor Axis Diagonal Spider 
14” $ 5.95 
1” 8.00 
134,” 10.00 
14.95 
17.95 
23.95 
WANTED: Used lenses, eyepieces, objectives, 
telescopes, books, and the like. Send full 
descriptions and prices. 


Write for free catalog. 


NYE OPTICAL CO. 


7310 Broadway, Lemon Grove, Calif. 
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GLEANINGS FOR ATM’s 


CONDUCTED BY ROBERT E. COX 


A PRECISION DevickE To MEASURE KNIFE-EDGE SETTINGS 


CCURATE MEASUREMENTS of 
the zones on my telescope mirrors 
in Foucault testing were always difficult 
until I adopted the mechanical stage of 
a microscope as the knife-edge support. 
Now I am able to control the knife-edge’s 
position very precisely and read the 
shadows on the mirror much more closely. 
A microscope’s mechanical stage can be 
likened to a two-co-ordinate measuring 
machine used by astronomers to find the 
positions of stars on a photographic plate 
of the sky. The stage carries the micro- 
scope slide and shifts it a known distance 
longitudinally and laterally, permitting 
the measurement of a position anywhere 
on the slide and accurate relocating of 
any part of an object being examined. 
For this purpose, the stage must have 
carefully machined ways and a rack-and- 
pinion or screw control in each direction. 
Further, the scales must be very accu- 
rately graduated in millimeters, and they 
are often equipped with verniers to per- 
mit reading to 1/10 millimeter. 
According to many professional optical 
workers, amateurs cannot expect to make 
consistent readings of mirror zones to 
closer than 0.010” in knife-edge position, 
certainly no better than 0.005”. As 1/10 
millimeter is 0.004”, a vernier-equipped 
microscope stage provides all the accuracy 
the average amateur needs for general 
work. Only such tests as the Gaviola or 
caustic (Amateur Telescope Making—Book 
Three, page 429) require a more accurate 
reading device. 


The pictures show the adaptation of 
my mechanical stage for the Foucault test, 
although it can be readily applied to the 
Ronchi and Dall null tests as well. Below 
is a general view of the setup I use, the 
light source and prism unit seen at the 
right, the knife-edge and microscope stage 
at the left. For testing, the direction to 
the mirror is toward the back in this pic- 
ture, but it is beyond the top of the second 
photograph, which was taken with the 
camera pointing vertically downward. 

A short brass post supports the micro- 
scope stage, and a taller post the light- 
source assembly. Two screws hold a 
square aluminum block to the short post, 
and one screw in the stage’s left arm fixes 
it to the block. The other arm of the 
stage carries a movable slide in which I 
drilled and tapped two screw holes to 
fasten the short section of a bent piece 
of flat aluminum. The long upright part 
of this aluminum carries the knife-edge 
(razor blade) held in place with a spring- 
type paper clamp. The height of the 
knife-edge can be adjusted at will, while 
its position in the horizontal plane is 
controlled by the two knobs of the micro- 
scope stage. 

The light itself is housed in the vertical 
cylinder; the horizontal tube contains con- 
densing lenses. Next there is a pinhole 
slide, and then a right-angle prism to 
allow working close to the optical axis to 
minimize astigmatism. I use small, low- 
voltage bulbs to reduce the amount of 
but them a little above 


heat, operate 


This Foucault testing device, with a mechanical microscope stage (left) used 

as a support for the knife-edge, was built by J. Dexter Eoff. The light source, 

condensing lenses, pinhole screen, and right-angle prism are carried on the 

tall post at the right. In the foreground are a Ronchi screen and a slide with 
slits of different widths. Photographs by the author. 








Don’t fail to investigate 
the new 1961 Magnusson telescopes, 
mountings, and clock drives. 


IMAGINE THESE FEATURES 
ON LOW-PRICED REFLECTORS 


% Mountings made with 114” shafts. 
%* Cast-aluminum holding straps machined to per- 
mit easy tube rotation. 
% Clock drives with two slow motions, one for 
scanning the sky and another for photographic 
work. 
% Drives with hardened and ground worm threads 
that you would expect to find only in instruments 
costing twice as much. 
% Drives with large motors that will accommo- 
date telescopes up to 1244”. 
All of these extras are made possible without 
increasing the prices because of our new tools 
and production methods. 
ALSO AVAILABLE: Mirror kits from 6” to 
1214”, with the new channeled glass lap for fast 
grinding without sticking. Each kit contains a 
spherometer for measuring depth of curve. The 
graduated knob with screw can be used on a 
Foucault tester. 

Write for prices — parts sold separately. 


SETTING 


Looking down on the testing assembly, so the vertical knife-edge is barely CIRCLES 

discernible but the parts of the microscope stage are well shown at the left. ae oetemigeey- 
The large screw heads hold the aluminum block to the short post, and a small brass, machined 
screw fastens the left arm of the stage to the block. At the side of the micro- — ler = 
scope scale that extends upward in this picture is the short flange of the Gm, maesias- : saaikdionts cae” Seweeiea 
vertical strip, with two small screws holding it to the slide on this arm of the <n Saclieeion Guan Gane ie aaa 
stage. The dark round hole above this flange is in the base table, and is used 0,90-0-50. Nesbers gg Pe 
to support an upright for a Dall null tester. The light source is at the right, ee ee eee ee eee Lee 


and the tube contains the condensing lenses. Aluminum Brass 


5” circles, set of two . v++0$15.00............$19.50 
. : . ae . 6” circles, set Of tWO .......$17. 22.10 
their rated voltage to increase light out- glass to which is cemented a thin brass || gy Gialamas ak Ga $31.20 
put. Although the bulbs burn out rather _ plate. In this is punched a series of holes, O. MAGNUSSON 
quickly, the advantages outweigh the cost. varying in size from a little less than ° 
The pinhole slide consists of a piece of 0.002” to about’ 0.008”, allowing me to 





14570 West 52nd Ave., Arvada, Colo. 








ASTROLA Reflecting Telescopes 


100% AMERICAN MADE — AVAILABLE NATIONALLY ON TIME PAYMENTS 


FINEST OPTICS—FINEST PERFORMANCE 


For more than eight years we have painstakingly constructed each ASTROLA reflecting 








telescope of the very finest optical and mechanical components. Now, more than 1,500 com- 
plete ASTROLA reflectors aré in constant use by many of America’s leading telescopic ob- 
servers and in schools and colleges for research and instruction. The marvelous optical definition 
and breathtaking resolution of each ASTROLA has become the STANDARD OF COMPARISON 
in the reflecting-telescope field. Many models of ASTROLA reflectors from 6” to 20” aperture, 
both portable and permanent observatory types, are available. Truly ASTROLA IS AMERICA’S 
MOST RECOMMENDED REFLECTOR. 


PORTABLE ASTROLA REFLECTORS PYREX MIRRORS REFIGURING 


6” Student, f/7 to f/9 ...-194.50 
6” Standard $325.00 6” De Luxe 

8” Standard $390.00 8” De Luxe $590.00 
10” Standard $495.00 10” De Luxe $750.00 


1/10-WAVE ELLIPTICAL DIAGONALS sold separately: 1.050-inch major axis, $6.00; 1.300 m.a., $8.00; 
1.550 m.a., $11.00; 1.780 m.a., $13.00; 2.140 m.a., $18.00; 2.610 m.a., $21.50; 3.000 m.a., $32.00. 
MIRROR CELLS, TUBES, SPIDERS, FOCUSERS, FINDERS, MOUNTINGS, 
OCULARS, CLOCK DRIVES, SETTING CIRCLES, AND ALL ACCESSORIES. 
Send for new 1961 color catalogue. 


Complete ASTROLA telescopes, 6" to 18” aperture, all manufactured by 


10” £/6 permanently mounted a ae — [. AVE OPTIC AL COMPAN 4 


clock drive, setting circles, rotating 


ee ae Snes ee 4137 E. Anaheim St., Long Beach 4, Calif. Phone: GEneva 4-2613 


orthoscopic oculars, and our Barlow. $960.00 
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he Galaxy Globe 


A professional-quality, five-color, trans- 

parent celestial globe. Inflates to ap- 

proximately 22 inches in diameter. 

Stars to ‘Sth magnitude. Prominent nebulae. 
Movable sun, moon, and planets. Stars and_ the 
Milky Way glow in the dark — a miniature of the 
real sky. Constellation designs are taken with per- 
mission from the book The Stars: A New Way To See 
Them, by H. A. Rey. 


Full instructions and supporting stand included. 
Price, $15.00 ppd. 


California residents add 60¢ sales tax. 


Write for free literature. 


SEELO GALAXY GLOBE CO. 
1025 Yale Ave., Claremont, Calif. 

















DE LUXE 


SKYSCOPE 


As_ illustrated with new 
plastic tube, 6x finder, heavy 
all-metal tripod, equatorial 
mounting and 60x eyepiece 


Price $44.75 


Unconditionally guaranteed 
100% American made 
e for free brochure show 
ur standard model which 
been sold world-wide 
20 years Skyscope still 
nains outstanding in value 
any comparison 


THE SKYSCOPE CO., 
INC. 


P. O. Box 55S 
Brooklyn 28, N. Y 











Ideal Telescopes for Teaching Astronomy 





SATELLITE SPACE K-4 
3-INCH DELUXE 


$98.50 
COMPLETE 


Completely assembled 3-inch reflector * All-metal 
construction with seamless aluminum tube * Stand- 
ard 1¥Y%-inch rack-and-pinion focusing eyepiece 
mount * Corrected optics for fine definition * 
Collapsible self-locking metal tripod * Peep-sight 
finder * 60-power eyepiece * (120-power eyepiece 
available, $4.00) * With altazimuth mounting, 
$29.95 * With equatorial mounting, $39.95 * 
f.o.b. Princeton, N. J. 


Write for complete catalog on all 
of our Astronomy Teaching Aids. 





THE SPACE K-4 DELUXE .... nationally recognized by astronomers and schools for its out- 
standing performance. Purchased by schools under NDEA for teaching astro-sciences, the SPACE 
K-4 DELUXE is available completely assembled for $98.50, or as a kit with assembled optics for 
$79.95, f.0.b. Princeton, N. J. Prices include 3 eyepieces: 50x, 100x, and 200x, standard 114”; 
6x25 achromatic finder; adjustable equatorial mount; pedestal; and collapsible legs. This 
44" reflector is also available with clock drive and setting circles. 











Instruments/Weather ¢ Astronomy/Teaching Aids 


. J 
Science Associates, Inc. 194 Nassau St., P. O. Box 216, Princeton, N. J. 
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select the size best suited for the stage of 
the work. Making the pinholes was sim- 
plified by a guide to help keep the punch 
normal to the brass surface at all times. 
The guide was a piece of brass rod, drilled 
longitudinally for a close fit with the 
punch. | 

Much time was spent making the punch 
from a piece of tungsten steel, which was 
sharpened by turning it at high speed 
against carborundum. Final polishing was 
on a hard Arkansas stone. 

In making the pinholes, the punch was 
placed against a fine line scribed on the 
brass sheet, and, while the guide was held 
firmly against the sheet, pressure and rota- 
tion were applied to the punch. Some 
practice was necessary before proper hole 
sizes could be obtained with any degree 
of certainty. The guide prevented the 
punch from slipping during drilling or 
removal from the material, thus helping 
to obtain a round, smooth hole in the 
thin brass. 

For the qualitative Ronchi test, the 
slide with the pinholes is replaced with 
one containing slits in a variety of widths. 
Ihe slits were cut in a piece of tin foil 
cemented to a glass microscope slide. In 
the picture on page 172, this slide lies to 
the right of the Ronchi screen, a bit of 
miller’s silk cemented to a frame cut from 
a piece of thin sheet copper. The screen 
is fastened to the mechanical stage up- 
right in place of the knife-edge. 

For the Dall null test, the light source 
is either removed or rotated out of the 
way, while another upright post carrying 
the tester is placed in the hole seen in the 
base table between the stage and light- 
source assembly. 

I have tried an American microscope 
stage, but Japanese assemblies seem to 
have better arrangements of controls. For 
less than seven dollars, Lafayette Radio 
offers a stage with vernier scales. How- 
ever, the one with more conveniently 
arranged controls shown in the pictures 
with this article costs nearly three times 
as much, and is available from the same 
supplier. 

Some amateurs may have microscope 
equipment they can temporarily adapt to 
Foucault testing. With vernier scales the 
settings are read directly, the zonal shift 
of the knife-edge being obtained merely 
by subtracting one reading from the other. 
If a unit has no scale at all, mount on the 
base a short section of a rule graduated 
to 1/100 of an inch, and put a pointer 
on the carriage. 

Even the simple scheme of a piece of 
paper placed on the base and marked 
with successive positions of the carriage 
end will serve, when measured with a 
finely graduated scale. In all these cases, 
the smoothness of motion and the rack- 
and-pinion control make the microscope 
stage superior to other knife-edge devices. 

J. DEXTER EOFF 
P.O. Box 676 
Ballinger, ‘Tex. 





What makes the Tinsley 12" Telescope worth #483502 


Engineering! 
(1) Judge a telescope by the kind of 
response you get when you swing it 


around, stop it quickly, and zero in on 


ce“ 


an object. eae 
In this re- 
spect, you 
will find & 
the Tinsley 
12-inch has & 
no equal be Pg ahs leh 
for its size. It moves smoothly, as 
rapidly or slowly as you want it to, 
with perfect freedom and balance. 
The reason: heavy-duty ball bearings 
on both axes. They’re big, heavy-duty 
angular contact bearings of a kind 
not found in lesser telescopes. 
(2) Does it stop and stay where you 
want it to without quivering? The 
| Tinsley 12-inch 
§ does. Its amazing 
rigidity comes 
from the positive 
action clamp 
mechanism, and 
its weight. No 
tremors and 
blurred images. 
(3) The focusing 
assembly will 
please even the most exacting astron- 


omers — it combines all the best fea- 
tures and engineering principles. For 
example: rack-and-pinion assembly 
(superior, by far, to slow-moving 
spiral assemblies); positive locking 
clamp for accuracy. The entire as- 
sembly can be removed, and replaced 
with a camera 
or spectrograph 
without loss of 
The 


assembly barrel 


alignment. 


—as you can see— 

is ruggedly built. 

Its 3-inch diame- 

ter makes it cap- 

able of handling 
larger-than-average eyepieces and 
accessories. 

(4) In the optical system, Tinsley’s 
skill and experience comes into full 
play. Tinsley has been making pro- 
fessional telescopes for 30 years, and 
supplies optics for missiles and rock- 
ets. The Cassegrain system of the 
12-inch has a primary focal length 
of 48”, secondary amplification of 4 
and total effective focal length of 
192”. The telescope is equipped with 
a finder of 10 power. 

(5) In the motor drive and tracking 
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system 
there are 
two Bodine 


+ 


NR gs er —- ; 
‘ EEE bbb to FE bet 


for a precise sidereal rate; the other 


motors in 
right ascen- 
sion, one 
for fast drive at 5 times the sidereal 
rate. Worm gears are precision ground. 
There is 
anti-backlash drive. 


manual declination with 


These are only the most outstand- 
ing features. As a whole, the Tinsley 
12-inch is a remarkable telescope, 
the ultimate instrument for schools 
and colleges, universities, astronomy 
clubs and even individuals. (Yes, some 
of these fine ~ 
instruments 
have been 
purchased by 
individual 
amateur 4as- 
tronomers.) 

If you can afford the finest, you will 
want the Tinsley 12-inch telescope. 
For a specification folder, write 
. to Tinsley Laboratories, 
Inc., Department D, 
2448 Sixth Street, 

Berkeley 10, Calif. 
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Here a group of 50 barrel assemblies is 
being readied for completion by our Mr. 
Ernest Arndt. Each barrel consists of 23 
parts. The largest piece is an aluminum 
forging with thin walls and a thick bottom. 
We send groups of the tall cups or shells to 
a man named Gerald Fegley, who chose to 
make parts for Questar in his own shop 
rather than be superintendent in the die 
shop of a great die-casting firm. With the 
engine lathe, Mr. Fegley turns off and dis- 
cards the forging’s entire thick bottom, which 
exists only to leave enough metal on the 
inside of the tube to permit him to cut big 
husky threads. After so doing, he shortens 
the tube and reduces its outside diameter on 
the lathe. Mr. Fegley then ships these pre- 
cisely machined-all-over tubes to a painting 
specialist, who masks off the large internal 
threads and the cell seat at the opposite end, 


STAR-TESTED QUESTARS ARE USUALLY IN STOCK 
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READY FOR 
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then sprays the inside with a newly developed 


nonreflective paint. 

Meanwhile, Mr. Fegley takes a disk of 
the tempered aluminum alloy 24S-T4, and 
machines it to fit a heavy ring cut from a 
tube of similar metal whose wall is .5-inch 
thick. These two parts, held together by 4 
stainless-steel screws, form our barrel’s rear 
closure plate. Stronger than steel, each com- 
posite plate is threaded to fit one tube. Both 
are numbered, and we now have a removable 
tube, held to its closure by large accurate 
threads we can trust. 

A central hole is prepared and accurately 
receives a ground stainless-steel tube 4 
inches long on which our mirror will slide. 
The tolerance permitted here is only +.0001. 
The matching tube, 3 inches long, fits its 
mate so well that it will pump air without 
a lubricant. Thus Questars can focus just as 


IMMEDIATE DELIVERY, FROM $995 


TERMS ARE AVAILABLE 


NEW HOPE PENNSYLVANIA 


easily at —86° as at room temperature. 

The last operation at the Fegley shop 
presses a lens cell into each barrel. The 
final cuts are not taken on the lens seat until 
the entire assembly rotates as a unit on the 
engine lathe with the inner tube running 
dead true. The numbered cell is then with- 
drawn and black anodized; the entire set of 
matching parts is reassembled, tested for 
total runout, and delivered in individual 
cases to us. 

Having installed a total of 20 light baf- 
fles, Mr. Arndt is here checking one assembly 
for alignment. It is rare for any to be off- 
center by more than .0008 inch, a quite per- 
missible amount. 

What all this means is that your Questar 
will give you the same perfect diffraction 
images year after year. You will never have 
to have it realigned. 


LET US SEND YOU THE QUESTAR BOOKLET. 








‘Precision Diagonals 


You will get the best possible per- 
formance from your telescope with one 
of our clear FUSED QUARTZ diagonals 
Accuracy guaranteed 1/20 wave. 
Ellipse 1.25"° x 1.77" $12.00 
Ellipse 1.5" x 2.12" $15.00 


PYREX-brand glass diagonals, 1/8- 
wave accuracy. 
Ellipse 1.25"' x 1.77" $ 6.00 
Ellipse 1.5" x 2.12" $ 9.00 
Without aluminum coating, deduct $1.00. 


Send for our complete list of supplies, 
quartz mirrors, blanks, oculars, 
coatings, and accessories. 


E& W OPTICAL CO. 
2420 East Hennepin Ave. 
Minneapolis 13, Minnesota 








GUARANTEED FINEST .. . 
4 OR YOUR PIONEY BACK 
gt SKY-MICRO REGULAR 1.25’ mount 
“a with exclusive MICRO-VERNIER focus 
ing @ 360° rack with hobbed pinion 
@ Stops on both tubes @ Phe- 
nolic drag @ Large aluminum knobs 
@ Contoured base (specify tube 
diam. or ‘‘flat’’ base) @ Adjustable 
hex bushings @ Complete with 
Pat. Pend. screws, instructions....$19.95 ppd. 
SKY-MICRO GIANT (new) 2” mount (same features 
as above) includes 1.25’’ adapter... ..$36.95 ppd. 
SPACEKING 1.25” spiral focus mount... .$9.95 ppd. 
HEX-LAP MATS 


Custom die-cut for each mirror size. 
Makes a perfect pitch lap in minutes. 
Gives superior results in polishing 
and figuring. Finest quality rubber. 
4.25" 6” $2.50 ppd. 
- i . $3.50 ppd. 

$4.00 ppd. 


G. M. LABORATORY 
(Dept. H) 1359 R lus Drive, Glendal 





5, Calif. 











++44+++++¢++DE LUXE++++++4+444 
Reflecting Telescope Kits 


De luxe kits contain 
% 2 mirror blanks of PYREX-brand glass 
% 7 large metal cans of optical abrasives 
% Fast-polishing cerium oxide 
% Red rouge and pitch 
Size Thickness 
44" Ba" 
6” Ww 
heit, it effectively isolates the hydrogen- i 1%" 
, . : 10” 13%4” $33.65 
alpha line. 
, 121%" 216" $59.95 
ADD POSTAGE: ist, 2nd, and 3rd postal 
zones from Detroit, add 10%; 4th, Sth, and 
6th, add 15%; 7th and 8th,. add 20%; or 


This complex of instruments at the Vista del Cielo Observatory is carried on 

a heavy mounting and pier. The large spoked wheel at the right, just above 

the declination counterweight, is used for rapid slewing to any hour angle or 
declination. Photograph by Matthews Photo Lab. 


Price 
$ 6.00 
$10.50 
$18.75 


THE VISTA DEL CIELO OBSERVATORY IN ALBERTA 


LTHOUGH solar observations are 
a main activity, the Vista del Cielo 
Observatory is equipped with a variety 
of instruments, pictured here. They are 
housed under a weather-tight 10-foot 


For photography of solar 
prominences I use a Leica 35-mm. camera, 


which has a special micro-mirror reflex at- 


aluminum-clad dome in a building ad- 
joining my garage, free from the thermal 
effects of a heated house. 

The largest tube in the picture is a 
10-inch reflector. Its mirror of 82” focal 
length was made by John Mellish and is 
used for visual observing, especially when 
I have visitors. To the lower left, below 
the Newtonian eyepiece of the 10-inch, 
is a 5-inch refractor used primarily as a 
sun projector. Of 26” focal length, its 
definition is only fair at full aperture, so 
to minimize chromatic aberration I stop 
it down to 3” by means of the iris dia- 
phragm that is seen fully opened in the 
photograph. 


Mounted on top of the reflector is a 
3-inch prominence telescope. The objec- 
tive has a focal length of 42” and works 
with a seven-element quartz birefringent 
monochromator of l-inch aperture. Main- 
tained at a temperature of 79° Fahren- 


tachment that operates much like a single- 
lens reflex. Since the reflex housing con- 
tains a clear-glass view screen and a mag- 
nifier, the camera itself is the eyepiece 
and never needs to be removed from the 


we will ship postage collect. 
Send for free catalog of supplies. 


ASHDOWNE BROS. 


18450 Grand River Detroit 23, Michigan 








Read This Advertisement 


Here is a combination of a Barlow and a particular ocular which gives outstanding results. 
It consists of our new Barlow and our 16.3-mm. (%4” focal length) Erfle eyepiece. While the 
Barlow was not specifically designed to work with this syepiece, it does so to an astonishing 
degree. All images are sharp and hard to the very edge of the field. 

The Barlow gives magnification up to slightly over three times that of the ocular alone. 
It is achromatic, coated, and mounted to the U. S. standard size of 1.250 inches. 

The modified Erfle eyepiece has a field of 75 degrees with excellent eye relief. The 
combination gives an equivalent focal length of slightly under 6 millimeters. Many users state it 
s far superior to any shorter focal length ocular a equivalent magnification. 

The Barlow sells for $16.00 postpaid, and the Erfle for $15.30 postpaid. 


teed to perform as stated above or money refunded. 


ORTHOSCOPIC OCULARS—All hard coated, standard 1 '/s4-inch outside diameter. 


I tendcntersetenis $15.60 10.5-mm. ................ $16.80 
16.3-mm. (Erfle) .... $15.30 = Z-mm. ........cceesceseee $17.70 


~~ 
Talescopi cs 


6565 Romaine Street 
Los Angeles 38, Calif. 


Both are guaran 


Barlow 3x 


Warranted to equal or surpass any oculars obtainable 
anywhere or money refunded. 


Finished mirrors, mirror kits, spiders, elliptical flats, 
focusing devices, aluminizing. 


Send for catalogue. 
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TRIGARTH TURRET 
and 
Eyepiece Attachment 
with 

Rack and Pinion 
Just turn the Trigarth 
Turret and easily improve 
the performance of your 
telescope. It holds three 
eyepieces of standard 114” 

O.D. The Trigarth Turret 
sells for $15.95 postpaid. 

Also priced at $15.95 postpaid, the Eyepiece 
Attachment with Rack and Pinion takes standard 
14” O.D. eyepieces. The rack and pinion is 
machined from solid aluminum castings, precisely 
fitted for smooth performance. Main tube, 14” 
long; sliding tube adds 2”; total movement, 334”. 
Choice of gray or black crinkle finish 

Both Turret and Eyepiece Attachment, $31.90. 

Satisfaction Guaranteed. 
for Free Catalog. Instructions, i0¢. 


GARTH OPTICAL CO. 


P. 0. Box 991, Springfield 1, Mass. 


W rite 








OPTICAL FLATS 
Pitch Polished, Beral Coated 


Rectangular shape 
134" x 17%” 
¥, wave $1.75 each 
¥y wave $4.50 each 
Postpaid 


Elliptical shape 
Heavy edges to minimize 
temperature effects. 
14%” minor axis. 
Y wave $4.00 each 
Y% wave $6.50 each 
Postpaid. 


BERAL COATINGS 
istics as aluminum 
durable — not over-coated 
without harming glass surface. Prices for 
Beral coatin telescope mirrors: 4” diameter 
$3.50, 6”—$5.00, 8”—$6.50, 10”—-$8.50, and 
1214”—$12.50 each, f.o.b. Skokie 


LEROY M. E. CLAUSING 
8038 Monticello Ave. Skokie, Ill. 


same optical . character 
mechanically more 
may be removed 











$30,000 IN PARTS ON SALE 


for TELESCOPE 
HOBBYISTS 


Scores of Parts Must Go This Month 


SALE 

PRICE: 
.. .$3.50 
.. $3.95 
. $5.95 
. $5.95 


SPECIALS 
(All Postpaid) 
11%" PRISMS for 6" Telescopes. 
1” PRISMS for 8” Telescopes... .. 
1” EYEPIECES, Color-corrected 
Vo" EYEPIECES, Color-corrected. . . 


RONCHI GRATINGS 
On Gi . -$1.50 
60 


CARL ZEISS 


1” EYEPIECE, 2 Achromatic 
Lenses, Brand New $15.9 





6” MIRROR MAKING KITS 

with PYREX-Brand Blank. . $9.50 
(plus postage) 
catalog and 
mirrors. 


Send 10c 
complete 


(coin or stamps) for 
instructions for making 6” 





ORTHOSCOPIC EYEPIECES 


Highest Quality oe Made in U.S. A. 
Special four-element desig with fluoride 
coated lenses, gives a wide fist corrected 
field. Standard 1°4” OD. E.F.L. 6, 8, 
12, 16, and 24 m Postpa.d $15.95 each 


Established 
PRECISION OPTICAL SUPPLY CO. 
1001 E. 163 St., New York 59, N. Y. 
Write for FREE price list! 


Over 40 Years 
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Several prominences on the sun were photographed with the Knox solar tele- 

scope on March 12, 1960. Light of the sun’s surface is blocked from view 

by an occulting disk in the instrument, which has a 3-inch objective and a 

birefringent filter for hydrogen-alpha light. The large prominence at the upper 
left is about 40,000 miles high. 


optical train when I am observing visu- 
ally. As a further convenience, the reflex 
housing contains a corrector lens ground 
to my eyeglass prescription. 

The rather small solar image produced 
by the monochromator can be enlarged 
in a number of ways: eyepiece projection 
with and without the camera lens, or that 
lens alone, with or without extension 
tubes. Although the monochromator has 
only a modest aperture, it performs well; 
but the sun’s tiny spicules can be de- 
tected only when the seeing is perfect. 

The observatory dome rotates on four 
large casters that are bolted to the sup- 
porting walls. The base ring of the as- 
sembly is a 3” I-beam bent to the required 
radius. It serves as an inverted track, 
and supports the curved ribs of the dome, 


The shutter on W. A. 
Knox’s 10-foot observa- 
tory dome is divided, 
the uppermost portion 
sliding on tracks up and 
over the top of the 
building. The lower 
part hinges outward and 
downward, but may be 
left in place for wind 
protection when the 
telescope is pointed 
high in the sky. Photo 
by Matthews Photo Lab. 


which were cut with a band saw from 
1}” plywood panels. 

A clock-driven equatorial mounting car- 
ries the instrument cluster and is bolted 
to a concrete pier. The mount was con- 
structed from the rear hubs, bearings, and 
axle of a Ford F-6 truck. Push-button 
slow motions are provided for both axes, 
making observing very convenient. In 
the picture, the control box is seen hang- 
ing beneath the 10-inch reflector’s tube. 

Ihe monochromator and some of the 
necessary optics were my own projects, as 
were the observatory, dome, and all 
mechanical work connected with the 
mounting and clock drive. 

W. A. KNOX 
828 Fourth Ave. S.W. 
Calgary, Alberta, Canada 








ENGINEERED FOR THE LAST WORD IN BREATHTAKING PERFORMANCE . . . PRICED 
FOR FIRST CHOICE IN VALUE . . . FULLY EQUIPPED WITH MANY EXTRA FEATURES! 


Including ...@ ELECTRIC DRIVE (Patented) 
@ SETTING CIRCLES @ ROTATING TUBE 


A Complete Instrument, No Costly Accessories Needed! 


You'll Marvel At How 
The Superb Optics Of 
This Portable RV-6 


6-inch | 
DYNASCOPE’ ~ 


Give The Same Exquisite Definition 
As Far More Expensive Instruments! 


This new addition to the Dynascope line has won immediate recog- 
nition from schools, colleges, and professionals, as an outstanding 
achievement in a 6-inch telescope. Although it was only recently in- 
troduced, our files are already filled with complimentary letters from 
excited amateurs and professionals all over the country. Each one is 
truly amazed at the superior optical performance of this new RV-6 
6-inch Dynascope! Here is large aperture in a quality instrument at 
a price that compares with many 4-inch telescopes. Amd this low cost 
includes such exclusive extra features as electric drive (patented), setting 
circles, and rotating tube! There are no “extras” to run up your cost! 

The superb optical system resolves difficult objects with definition 
that is absolutely breathtaking. The close tolerances of the precision 
construction assure an accuracy and smoothness of operation once 
associated only with the finest custom models. The heavy-duty mount, 
complete with electric drive, provides the stability so essential for sat- 
isfactory viewing, yet there is easy portability because in a matter of 
minutes the entire telescope can be dismantled into three easy-to-handle 
sections. 


Model RV-6 Complete 
with Dyn-O-Matic Electric Drive 
and All Features Described Below 


194" 


f.o.b. Hartford, Conn. 

Shipping Wt. 55 Ibs. 

Express Charges Collect 

No Packing or Crating 
Charges 


ENJOY IT NOW FOR 
ONLY $74.95 DOWN 


No need to put off the thrills 


Only Criterion’s engineering ingenuity, coupled with volume pro- 
duction and modern manufacturing methods, makes this handsome 


6-inch model available at such reasonable cost. 


You can order it 


with complete confidence that it will live up to your expectations in 
every way, for this assurance is guaranteed under our full-refund war- 
ranty. Send your check or money order today. Or use our liberal 


time-payment plan and take months to pay. 


YOU COULD PAY $100 MORE 
WITHOUT GETTING ALL THESE 
SUPERIOR FEATURES (Except on Another Dynascope) 


1. EXQUISITE OPTICAL SYSTEM INCLUDES F/8 6-INCH PARABOLIC MIRROR 
made of PYREX-brand glass, accurate to better than Ye wave, zircon-quartz 
coated, and guaranteed to reach all theoretical limits of resolution and 
—" Teamed with elliptical diagonal, mounted in 4-vane adjustable 
spider. 

2. NEW DYN-O-MATIC ELECTRIC DRIVE with smooth self-acting clutch that 
engages and disengages automatically as you seek different objects. Will 
not interfere when manual operation is desired. Entire drive housed in 
trim aluminum case. Plugs into ordinary household socket. 

3. CHOICE OF ANY 3 EYEPIECES from the following: 65X-18-mm. Achro- 
matic Ramsden; 100X-12.7-mm. Achromatic Ramsden; 150X-9-mm. Achro- 
matic Ramsden; 220X-6-mm. Orthoscopic; 320X-4-mm. Orthoscopic. All are 
precision-threaded, give sharp images to extreme edges. 

4. SOLID NEW EQUATORIAL MOUNT, extra-reinforced design to provide 
pillarlike stability. No annoying side play or wobble. Adjusts easily to 
any latitude. 

5. SETTING CIRCLES for both right ascension and declination. Handsomely 
engraved and finished in fine aluminum. 

6. 6 x 30 FINDERSCOPE, ACHROMATIC, COATED, with accurate crosshairs 
and fine focus. Durable cast-aluminum bracket with 6 adjusting screws 
allows positive collimation. 

7. ROTATING TUBE FOR MAXIMUM VERSATILITY AND VIEWING COMFORT. 
Solid-cast chrome-finished rings are generous 1’ wide with felt lining. 
Newly designed construction, with over-sized knurled adjusting knobs, 
affords maximum rigidity and allows for quick disassembly and portability, 
with or without tube. 

8. STRIKINGLY HANDSOME WHITE 50” BAKELITE TUBE with porcelainized 
Duralite finish, durable yet light. Walls are Ve’ thick, completely insulated 
and anti-reflective blackened inside. 

9. BRASS RACK-AND-PINION EYEPIECE HOLDER has precision-cut rack and 
gear for easier, smoother, more positive focusing. Takes standard 14%” 
oculars, negative or positive. 

10. STRONG, VIBRATION-FREE, ALL-METAL TRIPOD with easily removable 
legs. Provides sure, steady support, plus lightweight portability. 


CRITERION MANUFACTURING CO. 
331 Church St., Hartford 1, Conn. 


Manufacturers of Quality Optical Instruments 


ae 


oS 


a 


“I never dreamed such a bril- 
liant, clear image could be 
had with a telescope costing 
under $200. It is one of these 
rare bargains that you find 
only once or twice in a life- 
time. 

B.S. — New Jersey 


of owning this magnificent in- 
strument! Send your check or 
money order today for only 
$74.95 as full down payment... 
pay balance plus small carrying 
charge in your choice of 6, 12, 
or even 24 monthly payments. 
Same unconditional guarantee 
applies, of course. Or order 
today by sending your check or 
money order with coupon below. 


tr >. 


Sound too good to be true? 
Then read what these delighted 
DYNASCOPE owners have to say: 


““A friend of mine has a 6- 
inch telescope without electric 
drive, for which he paid over 
$300. He agrees that my 
new DYNASCOPE not only 
outperforms it, but is a much 
better-looking and better-built 
instrument." J.L. — New York 


T criterion Manvfacturing Co. 
Dept. STR-20, 331 Church St., Hartford 1, Conn. 


() Please send me, under your unconditional guarantee, the RV-6 6” Dyna- 
scope. Full payment of $194.95 is enclosed. 


“‘Congratulations on the ex- 
cellence of your workmanship. 
The optics are truly amazing. 
I never expected such won- 
derful performance.”’ 

CuLN. — Massachusetts 


C) | prefer your easy terms! Enclosed is $74.95 as down payment with 
understanding that | will pay balance (plus small carrying charge) over 
6__, 12__, 24__ months (check choice). 


[1] Send FREE ILLUSTRATED LITERATURE describing the RV-6 6” Dynascope 
and all the telescopes in the Dynascope line. 
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3-inch 
Lo Astronomical 
Reflector 


60 to 180 Power 
An Unusual Buy! 


— ready to use! See Saturn's rings, the 
huge craters on the moon, star clusters, 
nebulae, and galaxies! 


Assembled 
planet Mars, 
moons of Jupiter, double stars, 
Equatorial-type mounting with locks on both axes. 
Aluminized and over-coated 3”-diameter f/10 primary 
mirror, ventilated cell. —— comes equipped with 
2 60x eyepiece and a mounted Barlow lens, giving you 
60 to 180 power. A finder telescope, always so essen 
tial, included. Sturdy, hardwood, portable tripod. 

FREE with Scope: Valuable STAR 

CHART plus 272-page ‘HANDBOOK 

OF THE HEAVENS” plus the book 

“HOW TO USE YOUR TELESCOPE.” 


Stock #85,050-Y $29.95 ppd. 


INFLATABLE 
CELESTIAL GLOBE 


Useful for the student beginning to 
study the stars, and the newly in- 
terested amateur. 12” heavy-gauge 
vinyl globe shows major constella- 
tions, with stars to 4th magnitude. 


$1.40 ppd. 


WOODEN SOLID PUZZLES 


12 different puzzles that will stimu 

late your ability to think and reason. 
Here is a fascinating assortment of 
wood puzzles that will provide hours 
of pleasure. Twelve different puzzles, 
animals, and geometric forms to take 
apart and reassemble; give a chance 
for all the family, young or old, to 
test skill, patience, and, best of all, to 
stimulate ability to think and reason 
while having lots of fun. Order yours 


. .$3.00 ppd. 


Stock +70,205-Y 


NOW! A FULL SELECTION OF 
ORTHOSCOPIC EYEPIECES 


Wide, flat field — better correction 

under high magnification — excel- 

lent eye relief. 

The orthoscopic eyepiece is one of 

the most important and best cor 

rected eyepieces for astronomical 

work. These are of a four-element 

design, with coated lenses, and are 
standard 114” outer diameter, precision 
chrome plated brass and aluminum. 


Stock 

Stock 

Stock 

Stock + 

Stock 230,407-Y.. 


made of 


$14.50 ppd. 
14.50 ppd. 
14.50 ppd. 
14.50 ppd. 
14.50 ppd. 


Rack-&-Pinion Eyepiece Mounts 


Real 
with 
ment; 
ard 1% 
sory equipment 


rack-and-pinion focusing 
variable tension adjust 
tube accommodates stand 
” eyepieces and acces 
Lightweight 
body casting (not 
cast iron); focusing tube and 
rack of chrome-plated brass; 
body finished in black wrinkle 
paint. No. 50,077-Y is for re 
flecting telescopes, has focus 
travel of over 2”, and is made 
to fit any diameter or type tub 
ing by attaching through small 
holes in the base. Nos. 
50,103-Y and 50,108-Y are for 
refractors and have focus travel 
of over 4”. Will fit our 2%” 
I.D. and our 3%” LD. alumi 
num tubes, respectively. 


aluminum 


For Reflectors 
Stock 2#50,077-Y.. 
Stock #60,049-Y.. 
For Retractors 


Stock #50,103-Y.. 
Stock 250,108-Y. 


.$8.50 ppd. 
1.00 ppd. 


(less diagonal holder)... 
(diagonal holder only).... 


.12.95 ppd. 
.13.95 ppd. 


tubing)... 
tubing)... 


(for 27%" 1.D. 
(for 37%” 1.0. 


FLASHLIGHT POINTER 
for Movie Screens 


Ideal for pointing out interesting fea- 
tures on movie and slide projection 
screens. Excellent lecture tool. For 
teacher use on maps, etc. Flashlight 
focuses an arrow where you point it. 


Stock #60,117-Y $9.50 ppd. 


BINOCULAR-TO-CAMERA HOLDER 


For Exciting Telephoto Shots 
Will fit eny camera 


Bring distant objects 
times nearer with a 35-mm. 
camera, 7 x 50 binocular, 
and our BINOCULAR.-TO- 
CAMERA HOLDER. Ideal 
for photographing constel- 
lations, star clusters, the 
moon, as well as cloud 
formations, wildlife, vistas. 
Camera and binocular attach easily. Use any binocu- 
lar or monocular any camera, still or movie. Take 
color or black-and-white. Attractive gray crinkle and 
bright chrome finish, 10” long. Full directions for 
making telephoto pictures included. 


Stock +70,223-Y $11.50 ppd. 


Take Pictures Through 
Your Telescope with the EDMUND 
CAMERA HOLDER for TELESCOPES 


attaches perma- 
nently to your reflecting 
or refracting telescope. 
Removable rod with ad 
justable bracket holds 
your camera over scope’'s 
eyepiece and you're ready 
to take exciting pictures 
of the moon. You can 
also take terrestrial tele 
photo shots of distant 
objects. Opens up new 
fields of picture taking 


Bracket 


SUN PROJECTION 
SCREEN INCLUDED 
White metal screen is easily at 
tached to holder and placed be 
hind eyepiece Point scope at 
sun, move screen to focus 
and you can see sunspots! 


All for the low, low price of $9.95 


screws, 


Includes brackets, 2834” rod 
crinkle 


and directions. Aluminum 
painted 


Stock +70,162-Y... 


projection screen 
brackets black 


$9.95 ppd. 


PRISM STAR DIAGONAL 


For comfortable 
stars near the zenith or 
high overhead with refract 
ing telescopes using standard 
size (1%” O.D.) eyepieces, 
or you can make an adapter 
for substandard _ refractors 
Contains an excellent high 
quality aluminized right-angle 
prism. The tubes are satin 
chrome-plated brass. Body 
is black wrinkle cast alumi 
num. Optical path length of 
the system is 3,” 


about 3 
Stock +70,077-Y 


viewing of 


$12.00 ppd. 


AMICI-PRISM STAR DIAGONAL 


above except contains Amici roof prism in 
Thus your image 
it excellent for 


Same as 
stead of usual right-angle prism. 
is correct as to top-bottom, making 
terrestrial viewing 


Stock +50,247-Y . .$12.00 ppd. 


NOW! LENS ERECTOR FOR TERRESTRIAL 
VIEWING WITH YOUR REFLECTOR 


This Edmund development adds real convenience to 
viewing objects on the earth, Just put the lens erec- 
tor in your eyepiece holder, insert eyepiece, and focus 
normally. You see qverrhins right side up and cor- 
rect as to left and right ade of polished chrome- 
finished brass telescoping —e that will fit any 
standard 1%,” eyepiece holder — is 914” long 
and slides 3” into eyepiece holder recting system 
consists of two coated achromats. 


Stock #50,276-Y $9.95 ppd. 


STAR TIME CALCULATOR 


=: This handy slide rule 

' Ptvedir: mi makes the 
conversion from star 
or sidereal time to 
standard time. Saves 
the amateur astronomer 
the time and trouble 
of calculations. Size: 

plastic-coated cardboard. 





1044” x 354"; 
Stock +40,399-Y 


“MAKE YOUR OWN” 414” MIRROR KIT 
The same fine mirror as used in our telescopes; 
polished and aluminized, with lenses for eyepieces, 
and diagonal. No metal parts. 
Stock 250,074-Y $16.25 ppd. 


OFFSPRING OF SCIENCE . . . REALLY BEAUTIFUL! 


CIRCULAR DIFFRACTION- 


GRATING JEWELRY 
A Dazzling Rainbow of Color! 


Shimmering rainbows of gemlike 
color in jewelry %. exquisite beauty 
made_ with RCULA AR DIF- 
FRACTION. GRATING REPLICAS. 
Just as a prism breaks up light into its full range 
of individual colors, so - Me. the diffraction erating. 
Promises to become a rage in current fashion. diam. 
Stock 30,349-Y. . Earrings 
Stock #30,350-Y..Cuff Links 
Stock 230,372-Y. . Pendant 
Stock 230,390-Y..Tie Clasp 


WAR-SURPLUS TELESCOPE EYEPIECE 


Mounted Kellner eyepiece, type 3. Two achromats, 
focal length 28 mm., eye relief 22 mm. An ex- 
tension added, O.D. 114”, standard for most types 
of telescopes. Gov't. cost $26.50. 


Stock 35223-Y $7.95 ppd. 


6X FINDER 
TELESCOPE 


exact locating "ou focus by 
in and ovt. Base fits any 
diameter tube an important advantage. Has 2 
holders, each with 3 centering screws for aligning with 
main telescope. 20-mm.-diameter objective. Weighs 
less than 4 pound. 


Stock +50,121-Y. 


Has crosshairs for 
sliding objective mount 


$8.00 ppd. 


STANDARD 114” EYEPIECE HOLDER 


Here is an economical plastic slide- 
focus eyepiece holder for 144” O.D. 
eyepieces. Unit includes 3”-long 
chrome-plated tube into which your 
eyepiece fits for focusing. Diagonal 
holder in illustration is extra and 
is not included. 


Stock #60,067-Y $2.50 ppd. 


Stock 360,049-Y 
$1.00 ppd. 


EDMUND SCIENTIFIC CO 
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THE ORIGINAL GOODWIN 
RESOLVING POWER BARLOW 


For many years, this achro- 
matic coated Barlow lens has 
been the pride and joy of 
serious astronomers. Due to 
the death of the designer, 
Mr. Frank Goodwin, it has not been available for 
the past two years. NOW we can offer these lenses, 
in exact accordance with the original specifications. 
Remember, this Barlow is achromatic, coated, mounted 
in a blackened tube, and as optically perfect as only 
precision craftsmen can make it. Complete with in- 
structions, in a 4”-long adapter tube for standard 114” 


eyepieces. 
Stock +60,122-Y.... $23.50 ppd. 


DOUBLE AND TRIPLE YOUR 
TELESCOPE’S POWER 
WITH A BARLOW LENS 


RAYS PRIMARY FOCUS 
FROM J 
PRIMARY 


SINGLE Uy 
ELEMENT 


hn | EYEPIECE 
BARLOW — 
' 


W HAT IS A BARLOW? A Barlow lens is a negative 
lens used to increase the power of a telescope with- 
out resorting to short focal length eyepieces, and 
without the need for long, cumbersome telescope 
tubes. Referring to the diagram above, a Barlow 
is placed the distance P inside the primary focus 
of the mirror or objective. The Barlow diverges the 
beam to a distance Q. This focus is observed with 
the eyepiece in the usual manner. Thus, a Barlow 
may be mounted in the same tube that holds the 
eyepiece, making it very easy to achieve the extra 
power. The new power of the telescope is not, as 
you might suppose, due to the extra focal length 
given the objective by the difference between P and 
. It is defined as the original ower of the tele 
scope times the quotient of P divided into Q. 


— Pp 


Beautiful chrome mount. We now have our Barlow 
lens mounted in chrome-plated brass tubing, with 
special spacer rings that enable you easily to vary 
the power by sliding split rings out one end and 
placing them in other end. Comes to you ready to 
ae. Just slide our mou nted lens into your 114” I.D 
tubing, then slide your 1144” O.D. eyepieces into our 
chrome-plated tubing. Barlow lens is nonachromatic 
Stock 230,200-Y...Mounted Barlow lens... .$8.00 ppd. 


UNMOUNTED 3X BARLOW LENS 


These lenses are made for telescopes that have smaller 
diameter eyepieces than the standard 144” size. Mount 
one between the eyepiece and objective, and _ triple 
your power. Instructions included Single-element 
lens, focal length —1-5/16”, unmounted 
Stock +30,185-Y....0.932" diam 

Stock 30,328-Y....0.912" diam..... 


$3.50 ppd. 
$2.50 ppd. 


3X ADJUSTABLE-DIAMETER 
BARLOW LENS 


telescopes with eyepieces 
smaller than the standard 114” 
outer-diameter size. Prongs on 
mount can be opened or closed 
to fit tubes from 13/16” to 1” 
inner diameter. Directions for 
using included. 


Stock #30,339-Y 


For 


$5.00 ppd. 


MORE POWER FROM YOUR 
JAPANESE TELESCOPE 
Mounted Barlow for Japanese Telescopes 


By inserting this single-element lens in the eyepiece 
end of your Japanese telescope, and putting your regu 
lar eyepiece in the end of the Barlow tube, you can 
increase your telescope’s power up to three times 
Thus, instead of 60x, you will get 120x or 180x 
Barlow is mounted in two pieces of telescoping brass 
tubing each 4” long, satin chrome plated on the out 
side. Inner diameter of large tube and outer diameter 
of small tube are 0.965”, the standard size for most 
Japanese telescopes. Measure yours before ordering. 
0.965” is approximately 31/32” or 2 m. 
Stock +30,370-Y 


ORDER BY STOCK NUMBER 


BARRINGTON e 


BACKLASH-FREE TUNER GEAR 
CAN BE USED FOR A MANUAL 
DRIVE ON SMALL TELESCOPES 


This inexpensive tuner gear as- 
sembly provides completely back- 
lash-free tuning. It can be used 
for a manual drive on your small 
telescope. Ratio is 19.5:1, gear 
assembly capacity 20 inch- pounds. 
Gear is molded nylon; pinion is 
cadmium-plated brass. All ma- 
terials are noncorrosive. It comes 
completely assembled, less knob. 
Center distance is 0.548”, gear diameter 1.687”, 
pinion diameter 0.418”. 


Stock +60,180-Y $5.00 ppd. 


ORRERY (Solar System Representation) 


Use to show correct positions 
of planets each month. Sun 
is represented by 214” yellow 
ball, planets by varicolored 
3/16” balls. Planets can be 
rotated freely around Sun. 
Distance from Sun to Pluto 
is 16”. Base is 6” square. Di 
rections included. 


$15.95 ppd. 


SOLAR SCHEMA 


Demonstrates graphically the incredible distances 
between planets and the comparative sizes of sun, 
planets, moons. The sun is represented by an 18” 
vinyl balloon, earth and planets by metal balls in 
proportion, 144” to 114” diameters. 


Stock +80,075-Y 


CLOCK-DRIVEN EQUATORIAL MOUNT 
ON PEDESTAL BASE IDEAL FOR YOUR 
OR 8” REFLECTOR 


drive and 
Operates on f 


Follows 
24” 


Accurate electric clock 
heavy-duty mounting. 
household current. 
smoothly. Pedestal is 
Polar-axis shaft diameter 1”. 
ting circles included. 
Stock #85,111-Y $74. 
f.o.b. Barrington, N. J. 
Same mount and clock drive on 
32” hardwood tripod. 
Stock +85,081-Y $69. 
f.o.b. Barrington, N. J. | 
Same mount on metal pedestal, no 
clock drive. 
Stock +85,108-Y $45. 
f.o.b. Barrington, N. J. 
no clock drive 
$39.50 f.0.b. Barrington, N. J. 


Same mount on tripod, 


Stock +85,023-Y 


FREE! “Astronomy and You” 


New booklet in 
tells about astronomy from historic 


comic-book style 
present, also covers 
telescope making 
with your order. 


times to the 
telescopes and 
Free, on request, 
Also available in quantity to as- 
tronomy groups for star parties, 
meetings, to museums, planetari 
ums or school groups. Refer to 
this Sky and Telescope ad in 
writing us 


Mounted Ramsden Eyepieces 


Standard 114” Diameter 


Our economy model, standard 
size (14” O.D.) eyepiece. We 
mounted two excellent quality 
plano-convex lenses in black 
anodized aluminum barrels in- 
stead of chrome-plated brass to 
save you money. The clear image 
you get with these will surprise 
you. Directions for using short focal length eyepieces 
are included with both the 14” and \4” models. 


Stock +30,204-Y..... VY" focal length 
Stock +30,203-Y V2" focal length 


SEND CHECK OR MONEY ORDER 





NEW! SCIENCE FAIR 
PROJECT KITS 


Edmund kits are carefully 

planned to give any boy or ’ 
girl the fun and excitement Se 
of discovering science facts. | AX, 

Such carefully planned proj- 
ects can lead the student 
to awards or scholarships. 
Adults too will find them 
an excellent introduction to 
the various fields of science. 


Lave 


For Junior High School and beyond: 
MOLECULE AND CRYSTAL MODELS KIT — 
ods and balls to make atomic models, plus 
directions. 


Stock 330,413-Y 


NUMBER-SYSTEMS ABACUS — Makes a dra- 
matic exhibit demonstrating number systems other 
than decimal system. 


Stock #70,334-Y 


TESTING KIT — Basis for many fascinat- 
etc. 


$4.25 ppd. 


SOIL 
ing experiments regarding growth of plants, 


Stock 260,118-Y 


All the ingredients for a project 


TOPOLOGY — 
Moebius strips, etc. 


on 4-color map problems. 
Stock 3+70,353-Y... 
CRYSTAL-GROWING KIT — Grow breathtaking 
displays of large crystals with this set. 

Stock +70,336-Y 


For Age 8 through Junior High School: 
MAGNETISM KIT — Based on magnetism dem 
onstrations developed by UNESCO. 

Stock 370,325-Y 
COLOR THROUGH POLARIZATION Show 


the beautiful color effects produced by passing 
polarized light through transparent objects. 


Stock 370,350-Y 


ILLUSION KIT Diagrams, lenses, 
for producing many amazing optical 


$3.75 ppd. 


OPTICAL 
murrors, etc., 
illusions, 


Stock 370,352-Y 











$4.75 ppd. 


GIANT ERFLE EYEPIECE 11/2” F.L. 
War-Surplus Bargain — Gov't. Cost Approx. $100 


Large telescopes should have one 
of these for low-power viewing. 
Apparent field of view 65 Also 
use with our 24”-focal-length 
Aerial Camera lens to make a 
16-power wide-field telescope or 
a 27-power scope with one of 
our 40”-focal-length Aerial Cam- 
era lenses. Low gy coated, 
5-element lens system. Field lens 
of Eastman Kodak's rare-earth 
glass for better aberration correc- 
tion. Has diopter scale. Smooth 
focusing, %” movement. Outside 
ing threads, 3” 32 threads per inch. Clear aperture 
of eye lens 2”, field lens 1-25/32”. Weight 314 lbs 


Stock +50,091-Y $9.95 ppd. 


diameter of attach 


ADAPT GIANT ERFLE TO STANDARD 
TELESCOPE EYEPIECE SIZE 


our Giant Erfle with any 
”-diam. eyepiece holder 


$3.95 ppd. 


This adapter lets you use 
telescope having a standard 114 


Stock +50,358-Y 


FREE CATALOG “Y” ——— 
144 Pages! Over 1000 Bargains! 


Fantastic variety — rarely 
before have so many lenses, 
prisms, optical instruments, 
and components been offered 
from one source. Probably the 
greatest assembly of bargains 
in all America. Imported! War 
Surplus! Hundreds of other 
hard-to-get optical items. Many 
science and math learning and 
— aids. 

Write for Free Catalog “’Y’’. 








$4.50 ppd. 
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CELESTIAL CALENDAR 


Universal time (UT) is used unless otherwise noted. 


THE RaApip ECLIPSING VARIABLE UV LEONIS 


3-INCH REFRACTOR is ample 
equipment for getting acquainted 
with the unusual behavior of the variable 
star UV Leonis, located about 7° east of 
Regulus, at 10" 35™.7, +14° 32’ (1950). 
It is an eclipsing binary, about magni- 
tude 8.5 at maximum, with a period of 
almost exactly 14.4 hours. Twice in each 
cycle, the brightness dips 0.6 magnitude 
in an hour, taking as long to recover to 
maximum. This pattern is illustrated by 
P. Wellmann’s photoelectric light curve 
reproduced here. 





T T T T T T 
-0.8 
UV LEONI!IS 


ee, 


-0.6 F*., ; : peteaetmes te 


Y . a 


MAGNITUDE DIFFERENCE 








i i i 1 i 1 





02 0 02 0.4 06 0.8 1.0 
FRACTION OF PERIOD 
The 0.6-magnitude change in bright- 
ness in UV Leonis is illustrated by this 
light curve. P is for primary mini- 
mum, S for secondary. From “Zeit- 
schrift fiir Astrophysik,” 1954. 


MOON IN PARTIAL 


F YOU LIVE 

the United States or Canada, 
be able to witness a partial eclipse of the 
moon on the morning of Thursday, 
March 2nd. Mid-eclipse, with 81 per cent 
of the lunar diameter inside the earth’s 
umbral shadow, is scheduled for 13:28 
Universal time (5:28 Pacific standard 
time). 

Nothing of the eclipse will be visible 
from the Atlantic seaboard. At Cleve- 
Jand, Ohio, the moon sets only 12 minutes 
after beginning to enter the umbra at 
11:51 UT. Farther westward, this in- 
terval is longer and the conditions for 
viewing the eclipse more favorable. Thus 


in the western part of 
you will 


The short duration of the eclipses of 
UV Leonis makes the light changes very 
rapid, and the minima can be timed with 
high precision visually, or even better 
photoelectrically. Visual magnitudes are 
not available for the comparison stars in 
the chart, but they are actually not neces- 
sary for making useful brightness esti- 
mates. The following method is good. 

When the variable is at maximum, se- 
lect a star nearby that is very slightly 
brighter, calling this comparison object 
A. Choose a second star that is roughly 
three-quarters of a magnitude fainter, 
designating it B. Arbitrarily assigning 
the values 0 and 10 to the brightnesses 
of A and B, respectively, will establish 
a light scale, in terms of which the esti- 
mated brightness of the variable can be 
expressed. To determine the time of 
midminimum of UV Leonis, a plot of its 
observed scale values against time serves 
just as well as a plot of real magnitudes. 

Because the period of UV Leonis is 
only seven seconds longer than 0.6 day, 
five primary minima occur every three 


days, this month in the following pattern: 


ECLIPSE 
at Denver, Colorado, the sets 10 
minutes after mid-eclipse, while observers 
in San Francisco will be able to see all 
but the last 20 minutes of the umbral 
phase, which ends at 15:05 UT. At these 
western stations, sunrise occurs only a few 
minutes before moonset. Best placed will 
be amateurs in Hawaii, where all stages 
of the event will be visible in a dark sky. 
Hints on lunar eclipse observing were 
given on page 227 of the February, 1960, 
Sky AND TELEscopeE. Satisfactory observa- 
tions of eclipse colorations or timing 
crater entrances and exits are, however, 
not feasible in bright twilight or when 
the moon is very near the horizon. 


moon 





PARTIAL LUNAR ECLIPSE 


MARCH 2, i196! 
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The path of the moon through the earth’s shadow on March 2, 1961. 
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UV LEONIS 





MAGNITUDES 














The field of UV Leonis, to a scale of 
; degree per inch. South is at the top. 
The circle marks the variable. 


11".4 Universal time on March 1, 4, 7, 10, 
18, 16, 19, 22, 25, 28, and $1. Other 
primary minima come at 1".8 and 16".2 
UT on March 2, 5, 8, 11, 14, 17, 20, 23, 
26, and 29. Also, they take place at 6°.6 
and 21".0 UT on March 8, 6, 9, 12, 15, 18, 
21, 24, 27, and 30. Secondary eclipses can 
be predicted by adding 7.2 hours to these 
times. 

In photoelectric observing, it is neces- 
sary to use a comparison staz whose color 
closely matches the variable’s. UV Leonis 
belongs to spectral type G0, and hence 
the F8 star HD 91876 has been chosen by 
most photoelectric observers as the com- 
parison standard. It is identified by a 
short arrow on the chart. 


MINOR PLANET PREDICTIONS 


Ausonia, 62, 10.6. February 20, 10:13.3 
+-12-16. March 2, 10:02.9 + 12-48; 12, 
9:53.4 + 13-13; 22, 9: 46.0 + 13-26. Oppo- 
sition on February 20th. 

Parthenope, 11, 10.3. March 2, 12:51.3 
+0-44; 12, 12:45.1 +1-48; 22, 12:37.2 
+2-57. April 1, 12:28.4 4-4-05; 11, 12:19.8 
+5-04; 21, 12:12.5 +5-48. Opposition on 
March 29th. 

Antigone, 129, 10.1. March 12, 12:55.1 
-+9-21; 22, 12:49.1 4+ 11-02. April 1, 12:42.0 
+ 12-35; 11, 12:34.7 +13-50; 21, 12:28.3 
+14-40. May 1, 12:23.7 +14-58. Oppo- 
sition on April Ist. 


After the asteroid’s name are its number and the 
approximate visual magnitude expected at opposition. 
At 10-day intervals are given its right ascension and 
declination (1950.0) for 0% Universal time. In each 
case the motion of the asteroid is retrograde. Data 
are supplied by the IAU Minor Planet Center at the 
University of Cincinnati Dncanetena 


MINIMA OF ALGOL 
March 2, 4:42; 5, 1:32; 7, 22:21; 10, 
19:10; 13, 16:00; 16, 12:49; 19, 9:39; 22, 
6:28; 25, 3:18; 28, 0:07; 30, 20:56. 
April 2, 17:46; 5, 14:35; 8, 11:24. 


These minima predictions for Algol are based on 
a recent timing by D. En —— and an assumed 
period of 2.8674 days. he times given are geo- 
centric; they can be compared directly with observed 
times of least brightness. 


UNIVERSAL TIME (UT) 


TIMES given in Celestial Calendar are Universal time 
(Greenwich civil time) unless otherwise noted. This 
is 24-hour time, from midnight to times 
nay than 12:00 are p.m. ~ Subtract the followin 
ours to aye 3 standard times in the Unite 
States: EST, 5; , 6; MST, 7; ‘ If neces- 
sary, add 2 a . the UT’ before subtracting, in 
which case the result is your standard time on the 
day preceding the Greenwich date shown. For ex- 
ample, 6:15 UT on the 15th of the month corresponds 
to 1:15 a.m. EST on the 15th, and to 10:15 p.m. 
PST on the 14th. 








THE SUN, MOON, AND PLANETS THIS MONTH 


The sun, on the ecliptic, is shown for the beginning and end of the month. 

The moon’s symbols give its phase roughly, with the date marked alongside. 

Each planet is located for the middle of the month or for other dates shown. 
All positions are for 0" Universal time on the respective dates. 


Mercury, although at greatest western 
elongation 28° from the sun on March 
20th, is poorly placed for observation in 
mid-northern latitudes. In declination it 
stands about 12° south of the sun, and 
will therefore only about an hour 
before sunup during the first half of the 
month, the light of dawn making this 


rise 


planet seem dimmer than its +0.5 mag- 
nitude. 

Venus continues to be a prominent ob- 
ject in the western sky, setting about three 
hours after the sun at midmonth. On 
March 5th the planet is at greatest bril- 
liancy, magnitude —4.3, and in a tele- 
scope appears as a thin crescent 38” in 
diameter and 28-per-cent illuminated. 

Earth reaches heliocentric 
180° at 20:32 Universal time on the 20th. 
This is the March equinox, spring begin- 
ning in the Northern’ Hemisphere, 
autumn in the Southern. 

The moon undergoes partial eclipse on 


longitude 


the 2nd for observers over much of the 
world, the region of visibility ranging 
from central North 
eastern Europe and Africa, and from the 
North Pole to Antarctica. At mid-eclipse, 
13:28 UT, 81 per cent of the 
diameter will be immersed in the earth’s 


America westward to 


moon’s 


umbral shadow. (See facing page.) 
Mars’ brightness during 
March from magnitude +0.3 to +0.9 and 
its diameter from 9”.5 to 7.3, as the earth 
steadily moves ahead of the red planet. 
Gemini, and on the 15th 
crosses the meridian not long after sunset. 


diminishes 


Mars is in 


Jupiter rises about 2} hours before the 
sun in the middle of March. Of magni- 
tude —1.6, the planet shines brightly 
near the Sagittarius-Capricornus border. 
Through small telescope, its 
flattened disk is readily discerned, 34”.7 


in equaton ial diameter and : 


cven @ 


32”.4 in polar. 

Saturn is easily found low in the south- 
eastern sky before sunrise, an object of 
magnitude +0.9 about 3° west of Jupiter. 
Viewed telescopically, the ring system ap 


The 
planet’s equatorial diameter is 15”.8. A 
waning crescent will be west of 
Saturn and Jupiter during morning twi- 
light on the 12th, geocentric conjunction 


pears 35”.6 across on March 15th. 


moon 


with Saturn occurring at 20" UT that 
day, with the moon 3° north. 

Uranus is in Leo, at right ascension 
9" 39™.9, declination +14° 47’ (1950 co- 
ordinates), on the 15th. It is a 6th-mag- 
nitude object crossing the meridian about 
Tele- 
scopically, the planet appears as a small 
greenish disk, 3”.9 in diameter. The 
nearly full moon will pass 2° south of 
Uranus twice in March, on the Ist at 
2" UT, and.on the 28th at 7°. 

Neptune, well placed for viewing with 


two hours before local midnight. 


small telescopes this month, is in Libra 
at 14" 36™.2, —13° 22’ (1950), on March 
15th. The 8th-magnitude planet crosses 
the meridian three hours after local mid- 
night, and can thus be observed in the 
southern sky during the late evening and 


early morning hours. Its disk is 2”.5 in 


WILLIAM H. GLENN 


diameter. 


VARIABLE STAR MAXIMA 

March 1, RT Cygni, 194048, 7.3; 4, R 
Leporis, 045514, 6.8; 5, R Hydrae, 132422, 
1.5; 7, T Normae, 153654, 7.4; 8, R Corvi, 
121418, 7.5; 9, T Centauri, 133633, 5.5; 
11, I Sagittarii, 191017, 8.0; 15, R Bootis, 
143227, 7.2; 16, R Cancri, 081112, 6.8; 
17, R Serpentis, 154615, 6.9; 17, S Gruis, 
221948, 7.7; 18, RV Centauri, 133155, 7.7; 
25, R Virginis, 123307, 6.9; 27, W Lyrae, 
181136, 7.9; 30, R Andromedae, 001838, 
7.0. 

April 6, T Herculis, 180531, 8.0; 7, S 
Herculis, 164715, 7.6. 

These predictions of variable star maxima are by 
the AAVSO. Stars are listed only if brighter than 
magnitude 8.0 at an average maximum. Some, but 
not all of them, are nearly as bright as maximum 
two or three weeks before and after the dates for 
their maxima. The data given include, in order, the 
day of the month near which the maximum should 
occur, the star name, the star designation number, 
which gives the rough right ascension (first four fig- 


ures) and declination (bold face if southern), and 
the predicted visual magnitude 
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MOON PHASES AND DISTANCES 

March 2, 13:35 
March 10, 2:58 
March 16, 18:51 
March 24, 2:49 
April 1, 5:48 
Diameter 
32” 58” 
29 31” 


Full moon 
Last quarter 
New moon 
First quarter 
Full moon 
March 
Perigee 14, 18" 
Apogee 26, 15" 
April 
Perigee 11, 8" 


Distance 
225,300 mi. 
251,600 mi. 


228,500 mi. 32’ 29” 
OCCULTATIONS IN MARCH 


URING March 
21st, the five-day-old moon will pass 


Tuesday evening, 
in front of the Hyades cluster, occulting 
11 stars ranging from Ist to 7th magni 
tude. The 64-hour series of events will 
be visible in part from nearly all of the 
United States. 

sequence of occultations 


continental 

The 
while the evening sky is still light in New 
England (Station A), 
tude 70 Tauri will be hidden by the moon 


begins 
where 6th-magni 


at about 6:30 p.m. Eastern standard time. 
The bright pair Theta Tauri disappears 
next, about two hours later for Stations 
A to F (Illinois), and 5th-magnitude 264B 
Tauri an hour later from A to I (New 
Mexico-Arizona). Several 6th-magnitude 
stars are also to pass behind the moon, 
but for observers in the western part of 
the country the climax is the occultation 
of Ist-magnitude Aldebaran. 

Detailed predictions for these events 
are given in the Occultation Supplement 
of the December, 1960, issue. Aldebaran’s 


immersion at the moon’s dark limb will 
take place at approximately the following 
times and position angles (measured 
eastward from the north point): 

Disappearance: G, Texas, 11:10 p.m. 
CST, 58°; H, Colorado, 10:10 p.m. MST, 
31°; I, New Mexico-Arizona, 10:05 p.m. 
MST, 59°; K, California, 8:56 p.m. PST, 
61°; L, Oregon, 8:57 p.m. PST, 36°. 

Reappearance: G, at horizon; H, 10:43, 
323°; I, 10:58, 296 K, 9:56, 293°; L, 
9:40, 316°. 

\ chart of the Hyades cluster, with the 
stars labeled by their Occultation Supple 
ment numbers, 


was published in last 


year’s April issue, page 380. 
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SOUTHERN STARS tively; also, at 9 p-m. and 8 p.m. on June in color can be found. Contrast Alpha 

7th and 22nd. For other dates, add or Crucis, a blue-white B star, with red 

The sky as seen from latitudes 20° to subtract 4 hour per week. Gamma Crucis, of spectral type M. Be- 

10° south, at 11 p.m. and 10 p.m., local In the vicinity of the dark Coal Sack tween these color extremes is the yellow 
time, on the 7th and 23rd of May, respec- _nebulosity, bright stars differing greatly of brilliant Alpha Centauri, type G. 
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STARS FOR MARCH 


as seen from latitudes 30° to 
50° north, at 9 p.m. and 8 p.m., local 
time, on the 7th and 23rd of March, re- 
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© 
tion Camelopardalis, the Girafte. This 
sprawling group is often neglected be- 
cause it contains no stars brighter than 


spectively; also at 7 p.m. on April 7th. 
For other dates, add or subtract 4 hou 
per week. 


Just west of the meridian at chart ith magnitude. It is among the most re- 


constellations, invented in 1614. 


time is the huge circumpolar constella- 


cent 
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OUR LENSES ARE UNEQUALED 


So say the many purchasers at universities, laboratories, and 
government institutions. Prices and quality defy comparison. 


yPTICS 


ASTRONOMICAL OBJECTIVES 


eee Air-Spaced e+e 
Specifically designed for those who demand an objective lens for genuine astronomical observation. 


WHY BUY FROM US? 

On the premise that the objective lens is the heart of the 
any prospective builder would certainly expect 
one that will perform to exacting specifications. Some may 
ask, ‘‘Why a refractor over a reflector telescope?’’ In the 
first place, a refractor is much easier to build and cheaper 
to maintain over the years. A reflector contains many small 
parts that are subject to wear or loosening, while the re- 
fractor is generally more compact, easy to store or carry, 
and needs little attention. When exploring the possibility 
of. building an astronomical refractor telescope, the question 
is, “‘“Which objective lens is best?’’ The answer is simple, 
attested to by thousands of satisfied people in the 
““A Jaegers Astronomical Objective’’ is the only 
Examine these pertinent facts: 


telescope, 


1862 
1860 


and 


1473 1471 


know. 
answer. 


for both the C and F lines (secondary chromatic aberration). The 
zonal spherical aberration and the variation of spherical aberration are negligible. The cells are machined to close tolerances so that they fit directly 
over or into our standard aluminum tubing, eliminating any mounting problems. Test a lens, or have any qualified person test it; we are certain that you will be satis- 
fied. If not, back guarantee. We offer the lowest-priced, hand-corrected, precision, American-made astronomical objective, mounted in an 
aluminum cell. lenses has established us as the most reliable source in the industry. 


HARD COATED ON 4 SURFACES 


{ Cat. No. $1447 Mounted and Not Coated 

| Cat. No. $1471 Mounted and Coated 

{ Cat. No. $1472 Mounted and Not Coated 

\ Cat. No. $1473 Mounted and Coated 

j Cat. No. $1861 Unmounted and Coated 

\ Cat. No. $1860 Mounted and Coated 

F. L, J Cat. No. $1863 Unmounted and Coated 
(Cat. No. $1862 Mounted and Coated 


Each lens is thoroughly tested and guaranteed to resolve to Dawes’ limit. They are corrected 


chromatic 


take advantage of our money 


Our reputation for high-quality 


31%" APERTURE f/15 — 48” F. L. 


4Ve"" APERTURE /15 62” fF. 1 


6” APERTURE f/10 60” F. L. 


$150.00 ppd. 
175.00 ppd. 


Astronomical Kits 


6” APERTURE f/15 90” 


“BIG” ACHROMATIC TELESCOPE OBJECTIVES 


States available for immediate de 


We have the largest selection of diameters and focal lengths in the United 
flint 


livery. Perfect magnesium-fluoride coated and cemented astronomical lenses made of finest crown and 
optical glass. Not mounted tach lens is guaranteed to resolve to the theoretical limit. 


@ ALUMINUM TUBING and CELLS are in stock. @ 


Cat. Diam. F.L. Cat. Diam. 
No. No. 
.(50”) 5-957. 
16"). 15") ~ $1155. 
19a"). $1460. 
“(24V2") os $1159*. 
me) ve $1225... 
$1474". 
$1475.. 
*Not coated. 
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$1476.. 
$1112.. 
$11t0.. 
$-958. . 
$1145.. 
$-952.. 
$1431... 
$1432.. 


@ FREE OFFER: Now you can save many tedious hours 
of grinding time. Tools and mirror blanks No. $2053 
and No. $2054 have a generated f/8 curve. Take ad- 
vantage of this extra-special offer at no additional 
cost. For those who desire to grind a curve to their 
own specifications, the standard blanks are also offered 
without the generated curve. 


EACH KIT CONTAINS: Mirror blank, plate-glass tool, 
eyepiece lenses, first-surface diagonal mirror, assorted 
abrasives, tempered pitch, inspection magnifying lens. 
Mirror Diam. Thickness ppd. 
Me. (f/8 curve) 4" 
(fla 


..(34¥2") .. 


Reflector Telescope Kits 


aluminized, sili 
contains mirror, 
No metal parts. 


Excellent quality mirrors, polished, 
con-monoxide coated. Each kit 
diagonal, and lenses for eyepiece. 
Mounting instructions included. 


Diam. 


34" 
F.L. ppd. f/8 curve 1? 
3-3/16" 42" aad 
44" 45” 196" 
rt 60" bs 


Astronomical Mirrors abt 


*f.0.b. Lynbrook, N. Y. 
These mirrors are of the highest quality. Aluminized 
with silicon-monoxide protective coating. You will 
be more than pleased with their performance. 
Cat. No. Diam. F.L. 
$1429 3-3/16" 42" 
$1506 44" 
$1507 ae 
$2188 


Mirror Mounts 


Cast aluminum, holds all of 





@ FREE CATALOG @ 
Millions of lenses, prisms, eyepieces, rack-and- 
pinion eyepiece mounts, cells, aluminum tubing, 
mirrors, binoculars, telescopes, parts, acces- 


FOR TELESCOPES UP TO 4” 
sories, and so forth. Write today! 











aluminum and finished in black. 
The tripod is war-surplus, one of the sturdiest of its 
size ever built. Made of prime oak with bronze 
fittings, 3 adjustable locking legs with steel shods. 
Extended 50”, closed 36”. Shipping weight is 13 lbs. 


Constructed of cast 6" boli 
sg oe We pay POSTAGE IN U. S. — C.0.D.’s you pay postage. 


Satisfaction guaranteed or money refunded in 30 days. 


Cat. No. $2128 EQUATORIAL MOUNT . $17.50 ppd. 
Cat. No. $2131 TRIPOD 


SAVE MONEY! 


Cat. No. $2083 Combination EQUATORIAL MOUNT 
D ; 


and TRIPO f.o.b. Lynbrook, N. Y., $27.50 


186 Sxy aNp TELEscoPrE, March, 


ouf mirrors with metal clips. 
Completely adjustable, assem 
bled. 


on No. $1634 3-3/16" Mount for 41/2" Tubing $4.00 ppd. 
Cat. No. $1633 41/4’ Mount for 5” Tubing 4.00 — 


6915 MER RI 
Cat. No. $1632 6” Mount for 7“ Tubing 6.50 ppd. 


1961 





You'll find these fully professional features in every Custom DYNASCOPE®! 


Exquisite optical systems, fully achromatic and corrected to meet the 
most critical research standards e Massive equatorial mounts that provide 
exceptional stability and embody the latest mechanical refinements for 
ease of operation. « Full sets of matched orthoscopic and achromatic 
eyepieces with wide flat fields sharp to extreme edges. * Needle bearings 
carefully fitted on substantial shafts to assure movements so fine that 
they equal the ease and precision of a fine watch. ¢ Lifetime materials 
throughout, for atmospheric resistance and dimensional stability. ¢ Fully 
rotating tubes, with counterpoise to provide perfect balance during rota- 


MASTERPIECES 


2 
Z preciaton perf oO ee 


All sizes of these superb 
instruments are available for 
unusually prompt delivery 
... including this Deluxe 
12.5-inch model 


Every Custom DYNASCOPE is designed and built to meet such 
high standards and exacting specifications that it is the overwhelm- 
ing choice of schools, colleges, universities, and many. well-known 
professional astronomers. Each of these magnificent instruments 
incorporates features that are years ahead in optical engineering, 
yet based on time-tested principles. Each is painstakingly produced 
and assembled by craftsmen who put careful workmanship before 


tion. ¢ Rotary secondary supports to minimize diffraction. ¢ Exclusive 
Dyna-mesh rack and pinion focus for smoother, more accurate focusing 
action. © Two-way pier tripods (Pat. Pending) in 6-inch and 8-inch 
models. 45-pound pier can be mounted permanently. Portable tripod is 
instantly removable for field trips. « Highly accurate electric drives, 
free from backlash, with fully compensating clutch. ¢ 8x50 coated 
achromatic finderscopes with crosshairs and extra-large 6° fields. * 7”- 
diameter setting circles spoked for easy setting. Graduated with verniers. 
e Super sensitive slow motion flex line control ¢ Adjustable to all latitudes. 


CUSTOM 
DYNASCOPES 


in your 
choice of 
6-8-0 
12.5 -16 
models 


speed. Each is required to pass, flawlessly, a long series of rigid 
performance and operational tests. Nothing is overlooked to make 
sure that these superb telescopes are the finest in their class, regard- 
less of price. Whichever size you select, we guarantee that it must 
measure up to this standard or your purchase price will be refunded 
in full. You can order with absolute confidence...and with the 
exciting expectation of new thrills and experiences ahead. 


CUSTOM DYNASCOPES—PRICE AND DELIVERY SCHEDULE 





Colorful 
New Brochure 


CONVENIENT TIME PAYMENT PLANS AVAILABLE ON ALL MODELS 





Yours FREE! 
Send today for 


SIX-INCH 


STANDARD DELUXE STANDARD 


EIGHT-INCH 


5 16-INCH 
La cn OBSERVATORY 


10-INCH 


DELUXE DELUXE 





this fascinating 
new booklet that 
gives you the full 
specifications on all Custom Dyna- 
scopes, plus helpful information to 
guide you in the selection of your 


$265 $475 $385 
Complete Complete Complete 
Shipping Shipping Shipping 
Weight Weight Weight 
80 Ibs. 150 Ibs. 145 Ibs. 


21 Day Delivery 





21 Day Delivery 


$895 
Complete 
Shipping 
Weight 


$1,265 
Complete 
Shipping 
Weight 

300 Ibs. 

30 Day Delivery 


$4,200 up 


Equipped 
To Your 
Specifications 


$595 
Complete 
Shipping 
Weight 
185 Ibs. 














30 Day Delivery 








next telescope. A postcard will 
bring your copy FREE! 


© Copyright 1960 Criterion Mfg. Co, 


CRITERION MANUFACTURING CO. 


Standard Six and Eight Inch Models Do Not Include Electric Clock Drive, Setting Circles, Slow Motion Control Or Pier 
All Telescopes Are Shipped F.0.B. Hartford, Connecticut « 


No Additional Charge For Packing and Crating 


® TM Registered U.S. Pat. Office 


Manufacturers of Quality Optical Instruments 


DEPT. D-47, 


331 CHURCH ST., HARTFORD 1, CONN. 











Step up, friend. Sit yourself down at the controls of 
a UNITRON. Feel the sure response of the slow-motion 
controls. Note the extra-smooth handling ease. . Observe 
the oversize components, which give UNITRON mount- 
ings strength to spare. 

if it’s an altazimuth model, you have micrometric 
adjustments for both altitude and azimuth. In the equa- 
torial models, you'll find the mechanism more sophisti- 
cated — but the operation is even easier. Here, once 
you’ve pinpointed your target, only the single right- 
ascension control is needed to keep the object centered 
in the field of view. You'll welcome the added conven- 
ience of the new flexible cable extension which brings 


the right-ascension control within easy reach — a 


UNI RON INSTRUMENT COMPANY © TELESCOPE SALES DIV 66 NEEDHAM ST 


SEE PAGES 170 AND 171 FOR MORE ABOUT UNITRON 





reason 

we UNITRON 
€ sales 
are 


mounting: 





vd 








Equatorial mounting of the 4’ UNITRON refractor, Model 152. 


new feature included with all UNITRON equatorials as 
standard equipment. 

Note, too, the precise slow-motion adjustment for 
declination. Scrutinize the precision gears designed to 
deliver generations of velvet-smooth performance. 
Examine the large easy-reading setting circles and 
verniers provided on the 3” and larger models. 

(What you won't see is the instrument’s complex of 
inner workings —a blend of the arts of the artillery en- 
gineer and the Swiss watchmaker that gives you an 
instrument whose response will be obedient to the 
slightest touch of your fingers.) 

And — while you’re at it — don’t forget to look through 
the refractor. UNITRON's optical excellence is the other 
big reason UNITRON sales are mounting. 





+ 
th mounting 
with slow-motion controls as 


well as rapid motions for 
altitude and azimuth. 


Sturdy altazimu 


., NEWTON HIGHLANDS 61, MASS 
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